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I. INTRODUCTION
Over the past decade, as environmental issues have become
increasingly intractable and intertwined, biological diversity has
emerged as an important organizing principle for identifying
problems. The protection of biological diversity is a hybrid objec-
tive that incorporates both biological principles and social aims.
Originally developed by scientists as an overarching concept to
consolidate knowledge about genes, species, and ecosystems, bio-
logical diversity has recently earned a good deal of attention from
the environmental policy-making community. The term biological
diversity is confusing because it is used both to describe a line of
scientific inquiry, into such topics as what factors influence sus-
tainability of populations, and social goals, such as saving wet-
lands. Organizations promoting social objectives, such as environ-
mental advocacy groups, support scientific research as well, which
further confuses the discussion. Similarly, many of the scientists
seeking answers to problems of conservation biology are also in-
volved in setting social objectives. The scientists and policy mak-
ers agree that the accelerating loss of biological resources on all
scales presents grave threats to the sustainability of natural
[Vol. 22:435
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systems.1
Biological diversity is a relatively new term that reflects cur-
rent understandings about a much older concern-conservation.
Defined by the Office of Technology Assessment as "the variety
and variability among living organisms and the ecological com-
plexes in which they occur,"2 biological diversity expresses itself
differently on different scales. At the ecosystem level, biological
diversity is the mosaic of habitats and communities within an
area. At the species level, which is the concern of the Endangered
Species Act (ESA),8 biological diversity is the number of different
plants and animals. Genetic diversity refers to the variation in the
gene pool for a population of organisms. Biological diversity is, in
essence, a framework for sorting what we know about nature. 4
In this Article, I use the term biological diversity broadly to
refer to those environmental goals that reach beyond human
health concerns. Biological diversity represents a judgment about
what is important to protect in the natural environment. It is a
characteristic of the natural environment that supports the pro-
duction of food, fiber, and energy; provides ecosystem services
such as absorption of carbon dioxide, filtration of dust, and deg-
radation of pollutants; stores genetic material that can improve
cultivated plants, generate new drugs, and help ecosystems sur-
vive future perturbations; and endows the nonmanufactured envi-
ronment with aesthetic appeal.'
1. COUNCIL ON ENVTL. QUALITY, ENVIRONMENTAL QUALITY: TWENTY-FIRST AN-
NUAL REPORT 136-40 (1991); U.S. EPA, THREATS TO BIOLOGICAL DIVERSITY IN THE
UNITED STATES 3 (1990); JEFFERY A. McNEELY ET AL., CONSERVING THE WORLD'S
BIOLOGICAL DIVERSITY 17-34 (1990); Edward 0. Wilson, Threats to Biodiversity,
SCI. AM., Sept. 1989, at 108; Paul Ehrlich, The Loss of Diversity: Causes and Con-
sequences, in BIODIVERSITY 21 (E.O. Wilson ed., 1988). OFFICE OF TECHNOLOGY As-
SESSMENT, U.S. CONGRESS, TECHNOLOGIES TO MAINTAIN BIOLOGICAL DIVERSITY 37-55
(1987), describes the ecological and human health benefits that biological diversity
provides.
2. OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 3.
3. 16 U.S.C. §§ 1531-1544 (1988).
4. See John R. Probst & Thomas R. Crow, Integrating Biological Diversity
and Resource Management: An Essential Approach to Productive, Sustainable
Ecosystems, J. FORESTRY, Feb. 1991, at 12, for a clear synthesis of existing litera-
ture on biological diversity and a practical explanation of its meaning.
5. Julie Ann Miller, Biosciences and Ecological Integrity, 41 BIOSCIENCE 206,
209 (1991) (describing the findings of the Berlin Workshop on BioScience = Soci-
ety, Nov. 24-30, 1990). Biological diversity in the environment may sometimes ex-
press itself as planktonic blooms, pest outbreaks, variable harvests, and other phe-
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This Article sets forth a new way of approaching environ-
mental problems by adopting biological diversity as a fundamen-
tal focus. Recognizing that statutory goals imply the protection of
biological diversity does not go very far toward resolving the so-
cial trade-offs necessary in specifying new priorities. However, it
is an important step that has not yet been widely taken by the
agencies responsible for implementing environmental statutes.
Implementing agencies first must recognize the close connection
between maintaining biological diversity and protecting welfare,
ecology, and the environment.
The literature on protecting biological diversity currently fo-
cuses on managing physical landscapes.' This Article takes a dif-
ferent approach by analyzing the administrative and legal land-
scapes in which environmental programs succeed or fail. A sweep
across this administrative terrain yields a number of regulatory
and planning tools for maintaining biological diversity that have
been neglected by advocates concerned only with federal land
management. The focus on property clause authority7 to protect
biological diversity has diverted attention from the great poten-
tial of commerce clause authority." Traditionally, federal regula-
tion in the United States has not been concerned with land use
(habitat), but with economic activities (commerce). To overlook
nomena that interfere with social goals. Id.
6. A review of the literature in Conservation Biology and BioScience, two
journals that have lead the call for protecting biological diversity, finds most at-
tention focused on land management. See, e.g., Reed F. Noss, Indicators for Mon-
itoring Biodiversity: A Hierarchical Approach, 4 CONSERVATION BIOLOGY 355
(1990); Peter H. Raven, The Politics of Preserving Biodiversity, 40 BIoScIENCE
769 (1990); J. Michael Scott et al., Status Assessment of Biodiversity Protection,
3 CONSERVATION BIOLOGY 85 (1989); Jack Ward Thomas & Hal Salwasser, Bring-
ing Conservation Biology into a Position of Influence in Natural Resource Man-
agement, 3 CONSERVATION BIOLOGY 123 (1989); J. Michael Scott et~al., Species
Richness: A Geographical Approach to Protecting Future Biological Diversity, 37
BIoSCIENCE 782 (1987). In its pathbreaking 1987 study, the Office of Technology
Assessment listed federal laws relating to biological diversity, but excluded almost
all of the laws discussed in this Article with the exception of the Endangered Spe-
cies Act. OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 9. The recent Key-
stone Center dialogue on biological diversity is limited to federal lands. THE KEY-
STONE CENTER, FINAL CONSENSUS REPORT OF THE KEYSTONE POLICY DIALOGUE ON
BIOLOGICAL DIVERSITY ON FEDERAL LANDS (1991).
7. U.S. CONST. art. IV, § 3, cl. 2.
8. U.S. CONST. art. I, § 8, cl. 3. After all, it is commerce that drives most of
the environmentally destructive practices on federal land.
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the ability of commercial regulation to limit or mitigate damage
to biological diversity is to ignore a powerful tool for protection
and forsake the two-thirds of the nation that is not federally
owned. This Article uncovers new opportunities for conserving
biological diversity by broadening the scope of examination to in-
clude the kind of environmental regulation and management ex-
ercised by the U.S. Environmental Protection Agency (EPA).
In September 1990, EPA's Science Advisory Board (SAB) re-
leased a landmark report recommending a reordering of Agency
priorities.9 The report recommends that EPA "attach as much
importance to reducing ecological risk as it does to reducing
human health risk." 10 Two of the four problems the report labels
as high risk in the ecological area are habitat alteration and de-
struction, and species extinction and overall loss of biological di-
versity.1 EPA's leadership has accepted the conclusions of the
SAB report.1
If EPA is to respond to the SAB conclusions, then it will
have to become more creative and assertive in exercising its au-
thorities to achieve environmental goals. Habitat alteration and
destruction is the most direct risk to the healthy functioning of
natural systems, but there are other threats to biological diversity
that EPA can also address, such as chemical pollution, introduced
species, and global climate change. Certainly, the public re-
source management agencies must take the lead in addressing
loss of terrestrial habitat; however, EPA can catalyze the jumble
of agencies with conservation responsibilities. Moreover, EPA can
play a unique role in protecting biological diversity through its
9. SCIENCE ADVISORY BD., U.S. EPA, REDUCING RISK: SETTING PRIORITIES AND
STRATEGIES FOR ENVIRONMENTAL PROTECTION (1990). For a detailed description of
this report, see Robert F. Blomquist, The EPA Science Advisory Board's Report
on "Reducing Risk": Some Overarching Observations Regarding the Public Inter-
est, 22 ENVTL. L. 149 (1992).
10. SCIENCE ADVISORY BD., supra note 9, at 6.
11. Id. at 13.
12. See Philip Shabecoff, Report Says E.P.A. Neglects Ecology, N.Y. TIMES,
Oct. 2, 1990, at A19 ("Mr. Reilly said his agency's budget request for the fiscal
year 1992 would reflect the need for a broader variety of tools in addressing eco-
logical problems."). In a speech to EPA senior executive service, Mr. Reilly explic-
itly endorsed the SAB recommendation to "attach as much importance to reduc-
ing ecological risk as ... to reducing human health risk." William K. Reilly, EPA
Administrator, Address at EPA Senior Executive Service Dinner (Sept. 25, 1990).
13. McNEELY ET AL., supra note 1, at 38.
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regulatory authority over both public and private lands, its moni-
toring responsibility for the environment, its research program,
and its planning and management functions. It can do all this by
adopting biological diversity as a new organizing principle to pri-
oritize ecological values and developing the science to restore and
sustain them.
Despite the progress made in the past two decades to reduce
public health risks caused by pollutants, EPA has failed to ad-
dress adequately the broader environmental threats that compro-
mise the health of the biosphere. If the Agency is to live up to the
promise of its name, EPA must begin to use its legal authorities
to address risks to biological diversity. This Article describes how
EPA can act with strength and direction to help maintain the
natural systems that compose the nation's environment. It pro-
vides a road map for EPA to fulfill better its statutory mandates
and dedicate its resources to reducing our most important envi-
ronmental risks. A policy to protect biological diversity promises
to be as great a step in conservation history as the adoption of
sustained-yield management principles a century ago, or the fed-
eral regulation of pollution two decades ago. As the preeminent
environmental steward in this country, EPA should start now to
assume a leadership role.
II. THE LEGAL CONTEXT
A. Statutory Interpretation
The statutes that compose EPA's authorities are peppered
with terms, such as welfare and environment, that are vaguely de-
fined to include concerns that extend beyond human health to
the viability of other species and ecosystems. This Article focuses
on a number of specific opportunities EPA can seize to imple-
ment particular mandates for ecological protection in its capacity
as regulator, monitor, researcher, assessor, manager, and planner.
However, it is important to remember that the opportunities dis-
cussed here are but a fraction of the total EPA effort that could
be tuned better to the needs of biological diversity protection.
Virtually every EPA statute contains broad enough language to
incorporate ecological concerns into EPA programs. In most in-
stances, the only hurdle for EPA to overcome when addressing
ecological risks is the willingness of the Agency to act with consis-
tency and foresight to overcome the inertia of past implementa-
[Vol. 22:435
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tion practices.
The U.S. Supreme Court has indicated that it will support
EPA when it acts affirmatively to interpret and implement am-
biguous or ill-defined terms of a statute. In Chevron U.S.A., Inc.
v. Natural Resources Defense Council, Inc.,14 the Court gave
"considerable weight" to EPA's construction of the "stationary
source" requirements of the Clean Air Act Amendments of 1977,
which permitted the use of the "bubble" concept. Although the
statute and its legislative history did not show any evidence that
Congress intended to implement a "bubble" scheme to allow
grouping of emission points, the Court approved EPA's program
to treat all the emissions from a single plant as a single source.
The Court held that if a statute "is silent or ambiguous with re-
spect to the specific issue, the question for the court is whether
the agency's answer is based on a permissible construction of the
statute."15 The ambiguity and potential breadth of the myriad
mandates to protect the environment and welfare16 provide op-
portunities for active EPA involvement in biological diversity
protection, limited only by the Agency's creative power to craft
effective programs.
B. Endangered Species Conservation
Prevention of extinction is the most fundamental principle of
protecting biological diversity. All of the specific authorities of
EPA should be interpreted along with the affirmative mandate of
the ESA. The best known provision of the ESA requires EPA to
ensure that any agency action is not likely to jeopardize the con-
tinued existence of a threatened or endangered species, or ad-
versely modify its critical habitat. 17 Often overlooked, however, is
the statutory command that all federal agencies "utilize their au-
thorities in furtherance of the purposes of [the ESA] by carrying
out programs for the conservation of" listed threatened and en-
dangered species. 8 The ESA defines conservation to mean "the
use of all methods and procedures which are necessary to bring
14. 467 U.S. 837 (1984).
15. Id. at 843.
16. See, e.g., 42 U.S.C. § 7409(b)(2) (1988); 33 U.S.C. § 1251 (1988); 7 U.S.C.
§ 136(bb) (1988).
17. ESA § 7(a)(2), 16 U.S.C. § 1536(a)(2) (1988).
18. Id. § 7(a)(1), 16 U.S.C § 1536(a)(1).
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any endangered species or threatened species to the point at
which" the protections of the Act are no longer necessary. 19
The plain language of the conservation duty provides EPA
with authority for any reasonable alteration or creation of a pro-
gram to recover listed species. For instance, courts upheld the
Bureau of Reclamation's program to release more water from the
Stampede Reservoir along the Little Truckee River than is mini-
mally necessary to ensure the survival of endangered fishes down-
stream.20 Judicial interpretation of the obligations arising from
the conservation provision of the ESA has not yielded a clear
statement of exactly what this duty entails, except that it is ac-
tive and affirmative.2 1 Nonetheless, it is a mandatory requirement
of the ESA that compels EPA to conserve endangered species and
their habitat. In Defenders of Wildlife v. EPA,2 EPA's strych-
nine registrations were found to have a prohibited impact on en-
dangered species. The court stated in dictum that the conserva-
tion provision "imposes substantial and continuing obligations"
on the Agency.2 The conservation provision constrained the dis-
cretion of the Secretary of the Interior in a case involving the pos-
sible unintentional shooting of endangered birds during twilight
hunting hours.24
Unlike the consultation provision of section 7 of the ESA,
which applies only to proposed agency actions, the conservation
duty may compel the Agency to exercise its authority in a situa-
tion where neither the National Environmental Policy Act
(NEPA) nor other ESA provisions generate obligations. Thus, the
19. Id. § 3(3), 16 U.S.C. § 1532(3).
20. Carson-Truckee Water Conservancy Dist. v.' Clark, 741 F.2d 257 (9th Cir.
1984), cert. denied, 470 U.S. 1083 (1985).
21. Pyramid Lake Paiute Tribe v. United States Dep't of Navy, 898 F.2d 1410
(9th Cir. 1990); Carson-Truckee Water Conservancy Dist., 741 F.2d at 262; Con-
nor v. Andrus, 453 F. Supp. 1037, 1040-41 (W.D. Tex. 1978); Defenders of Wildlife
v. Andrus, 428 F. Supp. 167, 170 (D.D.C. 1977).
22. 882 F.2d 1294 (8th Cir. 1989).
23. Id. at 1299 (the Agency did not neglect its duty in this case).
24. Defenders of Wildlife v. Andrus, 428 F. Supp. 167 (D.D.C. 1977) (finding
bird hunting regulations arbitrary and capricious because they failed to consider
the duty to conserve endangered birds that might be confused with game birds in
twilight). Cf. Connor v. Andrus, 453 F. Supp. 1037 (W.D. Tex. 1978) (finding regu-
lations restricting duck hunting purportedly to protect an endangered duck to be
arbitrary and capricious because the record failed to show that the restrictions
advanced the conservation duty).
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ESA is a critical element in the protection of biological diversity
because the conservation provision can span gaps where the pol-
lution control statutes fall short of articulating clear mandates for
ecological protection. For example, the tools discussed below may
not be discretionary if the ESA requires .EPA to apply them in
order for a species to recover. Courts and commentators agree
that, at minimum, the provision .gives federal agencies indepen-
dent authority to act to enhance populations of species protected
by the ESA.2 5
III. REGULATING POLLUTANTS THAT THREATEN
BIOLOGICAL DIVERSITY
Scientists have identified pollutants as an important threat
to biological diversity.2" EPA has the authority to better tailor its
pollution control activities to respond to this risk and restore the
health of contaminated natural systems. Contaminants in the en-
vironment can adversely affect biological diversity at several
levels. First, even at concentrations with no measurable health ef-
fects on humans, pollution can injure individuals of other species
that are more sensitive to particular contaminants or that are ex-
posed at greater concentrations than humans. Pollution can ei-
ther kill outright, or increase the likelihood of death from other
stresses, such as drought or habitat fragmentation. Second, pollu-
tion affecting a large number of individuals can weaken or destroy
whole populations. Third, the effects of a weakened or depleted
population can ripple through an entire ecosystem or landscape;
habitat alteration may be one result.
For example, data indicate that acid precipitation can dra-
matically alter an entire ecosystem, causing a ripple effect that
eventually threatens "keystone" species occupying high trophic
25. See MICHAEL J. BEAN, THE EVOLUTION OF NATIONAL WILDLIFE LAW 356
(1983); DANIEL J. ROHLF, THE ENDANGERED SPECIES ACT: A GUIDE TO ITS PROTEC-
TIONS AND IMPLEMENTATION 92-100 (1989); GEORGE C. COGGINS, PUBLIC NATURAL
RESOURCES LAW § 15.05[2][d] (1990); Richard Mallory, Note, Obligations of Fed-
eral Agencies Under Section 7 of the Endangered Species Act of 1973, 28 STAN.
L. REV. 1247, 1253 n.48 (1976), cited in BEAN, supra.
26. See, e.g., Jane E. Brody, Water-Based Animals Are Becoming Extinct
Faster than Others, N.Y. TIMES, Apr. 23, 1991, at C4 (pollution was a factor in
38% of the 40 fish extinctions studied by scientists); MCNEELY ET AL., supra note
1, at 38 (listing a number of ways chemical pollution threatens biological diver-
sity); OFFICE OF TECHNOLOGY ASSESSMENT, supra note 1, at 80-81.
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levels. An experimentally acidified lake demonstrated the effect
acidification can have on aquatic ecosystems: changing the level
of acidification from pH 6.5 to 5.0 lowered the number of species
present from 220 to 147.27 A loss of only ten species in this envi-
ronment led to increased starvation among trout, leading one re-
searcher to speculate that the decline of certain important species
could create a "cascade of extinction" comparable to that occur-
ring in the tropics.2 Diminishing populations of large fish in the
Adirondacks and the Poconos-Catskills have been attributed to
widespread, pollution-induced losses of molluscs, leeches, insects,
algae, crustaceans, and cyprinid fish. 9 Various species of birds
have declined as a result of similar ripple effects.30
Setting standards for levels of permissible contamination in
the environment is an activity that lies at the core of EPA's man-
dates. Since EPA's establishment in 1970, standard setting has
been a contentious and time-consuming activity. Before the
Agency decides how much pollution is too much, it must answer
the question: too much for whom or what? Despite legislative
mandates that call on EPA to consider pollution threats to the
diverse natural environment, the Agency has set most of its stan-
dards based solely on direct human health effects. Where toxicity
tests use animals, the studies generally are cast to extrapolate the
responses to human health effects, rather than to determine the
effects on animal populations in the wild. EPA neglects its best
opportunity to protect biological diversity when it overlooks its
mandate to consider ecological risk.
A. Water Quality Standards
Prior to the Federal Water Pollution Control Act Amend-
27. D.W. Schindler, Biotic Impoverishment at Home and Abroad, 39 Bio-
SCIENCE 426 (1989) [hereinafter Biotic Impoverishment]; D.W. Schindler et al.,
Long-Term Ecosystem Stress: The Effects of Years of Experimental Acidification
on a Small Lake, 228 SCIENCE 1395 (1985).
28. Biotic Impoverishment, supra note 27, at 426.
29. Id. Separate studies have blamed the decrease in sunfish and smallmouth
bass populations on the destruction of food chains by acidification. D.W. Schin-
dler, Effects of Acid Rain on Freshwater Ecosystems, 239 SCIENCE 149, 154 n.43
(1988).
30. Jon R. Luoma, Black Duck Decline: An Acid Rain Link, AUDUBON, May
1987, at 19, 22 (citing studies showing that acidification's impacts on the food
chain account for a 60% decrease in the growth rate of young ducks).
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ments of 1972 (FWPCA),1 federal efforts to control water pollu-
tion primarily centered on assisting states in identifying and at-
taining ambient water quality standards. Difficulties in
establishing scientifically reliable and legally defensible abate-
ment requirements for point sources, however, led Congress to
shift the focus of water pollution control efforts to technology-
based effluent limitations."2 The 1972 Amendments established a
permitting program based on increasingly stringent. industry-spe-
cific effluent limitations for the point source discharge of pollu-
tants. The National Pollutant Discharge Elimination System
(NPDES) program thus became the principal means of enforcing
the FWPCA's objective to "restore and maintain the chemical,
physical, and biological integrity of the Nation's waters" by even-
tually eliminating the discharge of pollutants to the waters
altogether."
The pre-1972 water quality standards system was retained,
however, both as a measure of program effectiveness and as a
guide to the extensive water quality planning process established
by the FWPCA. Water quality standards also serve as a very im-
portant secondary tool for regulating point source discharges. If a
technology-based limitation fails to prevent a water body from
exceeding its water quality standards, then the NPDES permit
must be adjusted according to the "total maximum daily load"
that may enter the water body without compromising its use. 4
Where discharges, although in compliance with applicable tech-
nology-based effluent limitations, "interfere with the attainment
or maintenance of. . .water quality [standards] in a specific por-
tion of the navigable waters,"3 . EPA can impose more stringent
effluent limitations. Water quality standards assume an even
more important role in regulating nonpoint sources of water pol-
lution that are not subject to NPDES permit requirements. The
states have primary responsibility for setting water quality stan-
31. Pub. L. No. 92-500, 86 Stat. 816. Amended.in 1977 and 1987, the current
law, also referred to as the Clean Water Act (CWA), is codified at 33 U.S.C.
§§ 1251-1387 (1988).
32. See generally WILLIAM RODGERS, ENVIRONMENTAL LAW 354-69 (1977);
Shanty Town Assocs. Ltd. Partnership v. EPA, 843 F.2d 782, 784-85 (4th Cir.
1988).
33. 33 U.S.C. § 1251(a)(1).
34. Id. §.1313(d).
35. Id. § 1312(a).
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dards under the FWPCA; however, the standards are subject to
EPA approval. By exercising its oversight and guidance authori-
ties more assertively, EPA can ensure that water quality stan-
dards better protect biological diversity.
1. Components of Standards
Congress has given the states broad authority to adopt water
quality standards, directing that they create standards that pro-
tect the public health and welfare and take into account both the
waters' uses (such as drinking water, propagation of fish and wild-
life, recreation, agricultural, and industrial) and the local condi-
tions (such as flow, turbidity, and size).3 State standards must
have three basic components: use designations, criteria to protect
those uses, and an antidegradation policy. 7 EPA, however, has
authority to impose federal standards on a state that promulgates
water quality standards inadequate to meet the requirements of
the FWPCA3
a. Designated Uses
EPA regulations direct that, where attainable, designated
uses must include the protection and propagation of fish, shell-
fish, and wildlife, .and provide for recreation in and on the wa-
ters.39 This baseline goal is commonly referred to as the "fishable-
swimmable" designation. If a state does not designate these uses
for a waterway, or wishes to remove a use, it must justify the de-
cision through a use attainability analysis that demonstrates why
meeting the baseline goal is not feasible."' In no event, however,
may a beneficial existing use be removed from a water body or
segment.' Moreover, no designated (as opposed to existing) use
can be eliminated if it could be attained by implementation of
the FWPCA's effluent limits and best management practices
36. 33 U.S.C. § 1313 (1988); 40 C.F.R. § 131.2 (1991).
37. See generally Katherine Ransel & Erik Meyers, State Water Quality
Certification and Wetland Protection: A Call to Awaken the Sleeping Giant, 7
VA. J. NAT. RESOURCES L. 339, 365-68 (1988).
38. 33 U.S.C. § 1313(c).
39. 40 C.F.R. § 131.2 (promulgated pursuant to 33 U.S.C. § '1251(a)(2)).
40. 40 C.F.R. § 131.10(g) lists acceptable reasons for infeasibility.
41. 40 C.F.R. § 131.10(h) (1991).
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(BMPs) for nonpoint source control.' 2
b. Criteria
States must adopt water quality criteria that protect the des-
ignated uses. These may be pollutant-specific and numeric, narra-
tive, or of some other type, such as biological water quality crite-
ria. Most important, regardless of the type of criteria, "[f]or
waters with multiple use designations, the criteria shall support
the most sensitive use."' 3 The FWPCA requires EPA to develop
water quality criteria that reflect the latest scientific knowledge of
"the effects of pollutants on biological community diver-
sity . . . . "" EPA regulations direct states to establish numeric
criteria based on EPA guidance. Narrative criteria should be de-
veloped from biomonitoring methods, either where numeric crite-
ria cannot be established, or to supplement them.'6
Narrative criteria typically are "free froms," which state that
all waters shall be free from substances that settle to form objec-
tionable deposits; float as debris, scum, oil, or other matter to
form nuisances; produce objectionable color, odor, taste, or tur-
bidity; injure, are toxic to, or produce adverse physiological re-
sponses in humans, animals, or plants; or produce undesirable or
nuisance aquatic life. The recent EPA national guidance on water
quality criteria for wetlands suggests they be "free from" activi-
ties that "would substantially impair the biological community as
it naturally occurs due to physical, chemical and hydrologic
changes."''7 One of Kentucky's criterion, applicable to all surface
waters, provides that the waters "shall not be aesthetically or oth-
erwise degraded by substances that . . . [i]njure, [are] toxic to or
produce adverse physiological or behavioral responses in humans,
42. Id.
43. Id. § 131.11(a)(1).
44. 33 U.S.C. § 1314(a)(1)(c) (1988) (emphasis added).
45. Numeric criteria may include specifications for dissolved oxygen, pH, tur-
bidity, hydrogen sulfide, and other contaminants. Numeric criteria can be ad-
justed based on the "biological community conditions" that are present in a par-
ticular water. U.S. EPA, WATER QUALITY STANDARDS FOR WETLANDS: NATIONAL
GUIDANCE 18 (1990). The 1987 Amendments to the act require numerical criteria,
where available, for toxic pollutants. 33 U.S.C. § 1313(c)(2)(B).
46. 40 C.F.R. § 131.11(b)(2) (1991).
47. U.S. EPA, supra note 45, at 16.
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animals, fish and other aquatic life." ' Another narrative criterion
states that, at least in warm water habitats, "[fllow shall not be
altered to a degree which will adversely affect the aquatic
community. 49
EPA recognizes that biological criteria which directly mea-
sure the structure and function of resident aquatic communities
are necessary to determine biological integrity and ecological
function. Indeed, it is EPA's policy that "biological survey
methods be fully integrated with toxicity and chemical-specific
assessment methods and that chemical-specific criteria, whole-ef-
fluent toxicity evaluations and biological criteria be used as inde-
pendent evaluations of non-attainment of designated uses. ' '
EPA has also noted the need for criteria specifically designed
for unique waterbodies, such as wetlands. Many of the existing
numeric chemical criteria simply do not protect, measure, or have
much to do with the characteristics of these especially biodiverse
waters. Wetlands display extremely varied physical and chemical
characteristics that are in many cases wholly different from open
waters, such as rivers, streams, and lakes.52 Moreover, EPA and
the U.S. Fish and Wildlife Service (FWS) are working together to
evaluate the need for and nature of wildlife criteria. Among other
things, EPA has conducted a preliminary screening of priority
pollutants to flag chemicals likely to be a problem for wildlife
species."'
EPA has broad authority to develop biological criteria for
state water quality standards and to require states to incorporate
them. 4 In Mississippi Commission on Natural Resources v.
Costle,55 EPA had refused to approve the Mississippi water qual-
ity standard for dissolved oxygen on the grounds that certain of
the criteria were less stringent than the ones that EPA developed
48. 401 Ky. ADMIN. REGS. 5:031, § 2(4) (1991).
49. Id. § 4(1)(c).
50. U.S. EPA, BIOLOGICAL CRITERIA: NATIONAL PROGRAM GUIDANCE FOR SUR-
FACE WATERS, at vii (1990).
51. Id.
52. See, e.g., U.S. EPA, WETLANDS AND 401 CERTIFICATION: OPPORTUNITIES AND
GUIDELINES FOR STATES AND ELIGIBLE INDIAN TRIBES 39-40 (1989).
53. Wildlife Criteria, NEWSLETTER (Criteria and Standards Div., Office of
Water Regulations and Standards, U.S. EPA), Sept. 1989, at 2.
54. 33 U.S.C. § 1313(c)(3) (1988).
55. 625 F.2d 1269 (5th Cir. 1980).
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and published. In upholding the Agency's actions, the court re-
ferred to the broad goals of the FWPCA and concluded that "the
EPA administrator did not improperly construe his authority by
interpreting the FWPCA as allowing him to translate these broad
statutory guidelines and goals into specifics that could be used to
evaluate a state's standard."5 6
c. Antidegradation Provision
EPA currently requires each state to adopt an antidegrada-
tion provision in its standards that is, at minimum, consistent
with the following three rules:
1) Existing uses and the level of water quality necessary to
protect existing uses in all segments of a water body must be
maintained.
2) If the quality of the water is higher than that necessary to
support propagation of fish, shellfish, and wildlife, as well as
recreation, it shall be maintained and protected unless a
state finds that lowering the water quality is justified by
overriding economic or social needs. In no event, however,
may water quality fall below that necessary to protect the
existing beneficial uses.
3) If the waters have been designated as outstanding na-
tional resource waters (ONRW), no degradation of water
quality is allowed.
57
Although the federal antidegradation provision has been at-
tacked as unauthorized by the FWPCA,5 s no such challenge has
been upheld. 9 After all, the Act's objective is to "restore and
56. Id. at 1276 (relying on 33 U.S.C. § 1313(c)(2)).
57. 40 C.F.R. § 131.12(a)(3) (1991).
58. See American Paper Inst., Inc. v. EPA, 890 F.2d 869 (7th Cir. 1989) (find-
ing no subject matter jurisdiction to consider the challenge to the antidegradation
regulation).
59. While the courts have not ruled on the merits of the question under the
FWPCA (see id. at 871, 875-78; H. Michael Anderson, Water Quality Planning
for the National Forests, 17 ENVTL. L. 591, 617 n.112 (1986)), they have concluded
that similar language in the Clean Air Act compelled EPA to adopt an an-
tidegradation policy. Sierra Club v. Ruckelshaus, 344 F. Supp. 253 (D.D.C. 1972),
aff'd per curiam, 4 Env't Rep. Cas. (BNA) 1815 (D.C. Cir. 1973), aff'd sub norn,
Fri v. Sierra Club, 412 U.S. 541 (1973). The 1987 antibacksliding amendments to
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maintain the chemical, physical and biological integrity of the
Nation's waters.""0 The Senate Report on the 1972 FWPCA
Amendments clarified this objective to require that "any changes
in the environment resulting in a physical, chemical, or biological
change in a pristine water body be of a temporary nature, such
that by natural processes, within a few hours, days, or weeks, the
aquatic ecosystem will return to a state functionally identical to
the original." ' Moreover, section 303 of the FWPCA directs that
state water quality standards must, among other things, "enhance
the quality of the water and serve the purposes of this chapter."6 "
The first component of the antidegradation policy prohibits
any activity that would partially or completely eliminate any ex-
isting use. A use is considered to be existing if present, or if the
water quality was suitable for the use, at any time after Novem-
ber 28, 1975.6
3
Plants and animals in the water body 'must be protected re-
gardless of whether they are numerous or important, and pollu-
tion must not result in mortality, significant growth, or reproduc-
tive impairment of resident species." To clarify that fisheries are
not the only aquatic communities protected, EPA has noted that:
[a]n existing aquatic community composed entirely of in-
vertebrates and plants, such as may be found in a pristine alpine
tributary stream, should still be protected whether or not such a
stream supports a fishery .... The term "aquatic life" would more
the Act, which specifically refer to and incorporate the antidegradation provisions
established by EPA in its water quality standards regulations, seriously weaken
the argument that the FWPCA does not authorize the antidegradation policy. An-
tibacksliding provisions generally prohibit EPA from reissuing an NPDES permit
that contains effluent limitations, standards or conditions less stringent than those
contained in the previous permit. See Section-by-Section Analysis of H.R. 1, 133
CONG. REC. H135 (daily ed. Jan. 7, 1987) (explaining § 404 antibacksliding
provisions).
60. 33 U.S.C. § 1251(a) (1988) (emphasis added).
61. SENATE COMM. ON PUBLIC WORKS, FEDERAL WATER POLLUTION CONTROL
ACT AMENDMENTS OF 1971, S. REP. No. 414, 92d Cong., 2d Sess. 76 (1972), re-
printed in 1972 U.S.C.C.A.N. 3668, 3742.
62. 33 U.S.C. § 1313(c)(2)(A) (emphasis added).
63. 40 C.F.R. § 131.3(e) (1991); OFFICE OF WATER REGULATIONS AND STAN-
DARDS, U.S. EPA, QUESTIONS & ANSWERS ON: ANTIDEGRADATION 1, 2 (1985) (Q & A
No. 7).
64. OFFICE OF WATER REGULATIONS AND STANDARDS, supra note 63, at Q & A
No. 8.
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accurately [than "fishable-swimmable"] reflect the protection of
the aquatic community that was intended in Section 101(a)(2) of
the Act.8
Moreover, this is the case for all parts of a water body, not just
for the water body as a whole,6 6 and the provision applies to
nonpoint source activities as well as point source discharges.8 7
In some waters, water quality is higher than necessary to sus-
tain the existing uses. The second component of the antidegrada-
tion provision addresses these waters, stating that lowering of
water quality is allowed only if it is necessary to accommodate
important economic or social development in the area. However,
the highest statutory and regulatory requirements and best man-
agement practices (BMPs) for pollution control must be achieved
and used for the activity. In any event, existing uses must be
maintained, and the activity cannot preclude the maintenance of
a "fishable-swimmable" level of water quality protection."'
While antidegradation applies to existing and not potential
uses, EPA has interpreted the provision, together with its water
quality standards regulation, to require upgrading of a water's
designation where a change in activity results in the stream
achieving fishable-swimmable standards, for example where dis-
chargers eliminate phosphorus loadings by developing a land
treatment system, or by applying BMPs. 9 *
The third component of antidegradation, the ONRWs, are
high quality waters "such as waters of National and State parks
and wildlife refuges and waters of exceptional recreational or eco-
logical significance. '" 0 Although the ONRW must be "protected
65. Id.
66. Id. at Q & A No. 11.
67. Id. at Q & A No. 14.
68. OFFICE OF WATER REGULATIONS AND STANDARDS, supra note 63, at Q & A
No. 17. EPA has clarified that this second component is intended for only "a few
extraordinary circumstances where the economic and social need for the activity
clearly outweighs the benefit of maintaining water quality above that required for
'fishable-swimmable' waters, and the two cannot both be achieved. The burden of
demonstration on the individual proposing such activity will be very high." Id.
69. Unfortunately, unless loading decreases to the point where a higher class
standard is achieved, EPA interprets the provision as allowing the remaining dis-
chargers to increase wasteloads to take advantage of the new capacity for pollu-
tants. Id. at Q & A Nos. 10, 24, 25, 26, 27.
70. 40 C.F.R. § 131.12(3) (1991).
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and maintained," the preamble to the regulations makes it clear
that "[s]tates may allow some limited activities which result in
temporary and short-term changes in water quality .. .consis-
tent with the intent and purpose of an ONRW." 1
The ONRW classification was designed not only for high-
quality, free-flowing and open waters, such as rivers, lakes, and
streams, but also for water bodies that are "important, unique, or
sensitive ecologically, and whose water quality, as measured by
the traditional parameters (dissolved oxygen, pH, etc.) may not
be particularly high or whose character cannot be adequately de-
scribed by these parameters. '72 This description is particularly
apt for some biodiverse habitats such as wetlands. Existing water
quality standards were generally designed for flowing surface wa-
ters, such as rivers and streams, and the deep impounded waters
of lakes, bays, and similar surface waters. Wetlands, on the other
hand, vary tremendously from these types of surface waters in
background levels of certain of these criteria. Moreover, their in-
tegrity and the maintenance of their water quality-related func-
tions often depend on different or additional factors than these
traditional measures.
2. Use of the Antidegradation Provision
Through its authority to approve or disapprove state water
quality standards in its triennial reviews, EPA can either ensure
that states have consistent antidegradation provisions, or it can
promulgate antidegradation provisions in noncomplying states.7 3
Mere adoption of an antidegradation provision, a task which re-
portedly has been largely ignored,"' is not enough to protect bio-
logical diversity. EPA must also work to have the antidegration
policy implemented. For instance, if a state issues an NPDES
permit that violates its antidegradation policy, EPA can object to
the permit and the state must modify it to suit EPA. If EPA is
not satisfied with the state's modification, the Agency may issue
its own permit.7 5 In addition, EPA can disapprove pollutant
71. Water Quality Standards Regulation, 48 Fed. Reg. 51,400, 51,403 (1983).
72. Id. at 51,403.
73. 33 U.S.C. § 1313(c)(4) (1988); 40 C.F.R. §§ 131.20(a), 131.21, 131.22.
74. See Anderson, supra note 59, at 614-15.
75. 33 U.S.C. § 1342(d)(1), (4). See, e.g., American Paper Inst., Inc. v. EPA,
890 F.2d 869 (7th Cir. 1989).
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wasteload allocations and total maximum daily pollutant loads if
their effects would be to violate a state's antidegradation policy.76
Moreover, if a state engages in a pattern of violation of the an-
tidegradation policy in issuing NPDES permits, EPA can con-
strain the award of grants or "possibly revoke any Federal per-
mitting capability that had been delegated to the State."
' 7
EPA should also promote designation of ONRWs. EPA has
the authority to approve or disapprove state water quality stan-
dards, of which such designations are a part, and promulgate its
own standards in their place if they are not consistent with the
purposes of the FWPCA. Indeed, according to the Senate Envi-
ronment and Public Works Committee, "[n]owhere is that func-
tion more important than in reviewing the State's designation of
uses under section 303."7 If that is the case, it is within EPA's
authority to require the designation of ONRWs where a state has
failed to properly classify waters meeting the designation's speci-
fications. The Senate Report to the 1985 Amendments to the
FWPCA noted that
if the Act is to accomplish its objectives, the high quality of waters
considered to be outstanding national resources must be preserved.
Although requirements for designation of these waters have never
been used, the water quality standards regulations should enhance
the likelihood that they will in the future.
7 9
For instance, EPA could direct states to include automati-
cally as ONRWs all waters that are designated under state and
federal wild and scenic rivers acts,80 that are within dedicated na-
ture preserves, and that support state and federally recognized
endangered or threatened species. By designating as ONRWs wa-
ters that are already otherwise designated outstanding for some
reason, EPA would avoid having to dedicate resources to the task
of evaluating ONRW criteria.
76. 33 U.S.C. § 1313(d)(2).
77. OFFICE OF WATER REGULATION AND STANDARDS, supra note 63, at Q & A
No. 5.
78. SENATE COMM. ON ENVIRONMENT AND PUBLIC WORKS, CLEAN WATER ACT
AMENDMENTS OF 1985, S. REP. No. 50, 99th Cong., 1st Sess. 5 (1985).
79. Id. at 4-5.
80. See, e.g., National Wild and Scenic Rivers Act, 16 U.S.C. §§ 1271-1287
(1988); Pennsylvania Scenic Rivers Act, 32 PA. CONS. STAT. §§ 820.21-.29 (West
Supp. 1991).
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As a first step, however, EPA should encourage states to pro-
mulgate regulations that specify how ONRW protection will be
realized. For instance, Massachusetts water quality standards
specify that its "national resource waters"
may not be degraded and are not subject to a variance procedure.
New discharges of pollutants to such waters are prohibited. Ex-
isting discharges shall be eliminated unless the discharger is able to
demonstrate that (a) Alternative means of disposal are not reason-
ably available or feasible; and (b) The discharge will not affect the
quality of the water as a national resource.81
This provision explicitly states how the state intends to maintain
and protect the water quality of ONRWs.
North Carolina has gone a step further and actually adopted
land use controls for areas surrounding ONRWs. For instance,
new development must comply with certain density restrictions
within 575 feet of the mean high water line of saltwater ONRWs,
and no dredge or fill activities are allowed where significant shell-
fish or submerged aquatic vegetation occurs (except for mainte-
nance dredging). Site specific standards vary depending on the
reason for designation. For instance, if a coastal water is classified
ONRW on the basis of its exceptional fisheries resources, state
rules prohibit marinas except in upland basins. Where the water
is classified ONRW because of its ecological or scientific signifi-
cance, the state has prohibited marinas altogether as not consis-
tent with protecting these values."2
81. MASS. REGS. CODE tit. 314, § 4.04(4) (1990). Massachusetts controls dis-
charges to waters that flow into ORNWs in order to preserve the high quality of
waters so designated in that state. Id. ("The agency shall require new or expended
discharges that flow into outstanding resource value waters [to] be controlled so as
to assure no deterioration in the quality of the downstream outstanding resource
value water.").
82. Derb S. Carter, Outstanding Resource Waters Classification Provides
Protection for N.C. Coastal Waters, LEGAL TIDES, Mar. 1990, at 1, 3.
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3. Nonpoint Source Management
Because habitat alteration is the most serious threat to bio-
logical diversity, it is critical that any ecological risk reduction
strategy address activities that directly modify land as well as
water. Regulation of private land use traditionally is a state or
local responsibility, not a federal one. However, through the
FWPCA's authority to control nonpoint pollution that runs off
from land, EPA can leverage states to use their police powers to
prevent both direct alteration of terrestrial' habitat and indirect
alteration of aquatic habitat."3
The FWPCA requires states to develop nonpoint source man-
agement programs for EPA approval.8 4 The purpose of these pro-
grams is to reduce nonpoint source pollution that interferes with
the attainment or maintenance of state water quality standards.
The programs must identify the best management practices for
reducing nonpoint source pollution, and include strategies and a
schedule for implementing such practices.8 5 The states are also
directed to develop and implement programs on a watershed-by-
watershed basis.88 This site-specific approach should help states
identify particularly sensitive ecosystems.
EPA can withhold its approval of a state management pro-
gram if the proposed management program "is not likely to sat-
isfy, in whole or in part, the goals and requirements of this chap-
ter. ' 8 7 Recall that the goals of the FWPCA include restoration
and maintenance of the biological integrity of the nation's waters,
and protection of fish, shellfish, and wildlife.8 A state program
that does not include management practices to achieve these
goals can be rejected by EPA. EPA can also reject a state man-
agement program if the "practices and measures" proposed are
83. The FWPCA's research provisions are designed, in part, to learn more
about the impact of "improper land use" on the functioning of aquatic ecosys-
tems. S. REP. No. 414, supra note 61, at 13, reprinted in 1972 U.S.C.C.A.N. at
3680 (explaining 33 U.S.C. § 1254 (1988)).
84. 33 U.S.C. § 1329(b). Nonpoint sources of pollution also must be consid-
ered in comprehensive water quality management planning. Id. § 1288.
85. Id. § 1329(b)(2).
86. Id. § 1329(b)(4).
87. Id. § 1329(d)(2)(A).
88. 33 U.S.C. § 1251(a) (1988).
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not adequate "to improve the quality of navigable waters."89 A
successful program to control nonpoint sources of water pollution,
therefore, builds on strong water quality standards.
Unfortunately, the Agency has not provided the guidance
needed to promote adequate nonpoint programs that specify pro-
tective best management practices for activities that adversely af-
fect water quality and alter habitat. For instance, EPA has devel-
oped few criteria applicable to nonpoint source pollution impacts
for states to use in establishing their water quality standards.90
All states currently have approved management programs.
However, EPA reviews program updates. The Agency should
overcome its history of lax program oversight and insist on better
plans when states update their programs. Although the FWPCA
does not spell out any direct penalties for a state's failure to sub-
mit a satisfactory program or program update, there are financial
consequences. A state cannot receive certain grant monies with-
out an approved program.9 Grant requests must be for projects
that are components of a state management program. Therefore,
states often must update their programs to incorporate new
projects. Moreover, the 1990 Amendments to the Coastal Zone
Management Act (CZMA)9 2 require states operating federally-ap-
proved Coastal Zone Management programs to submit a Coastal
Nonpoint Pollution Control Program to EPA and the National
Oceanic and Atmospheric Administration (NOAA) for approval.
The new programs will serve as updates of the coastal states'
FWPCA nonpoint source management programs. The new pro-
grams will identify and seek to better manage land uses that sig-
nificantly degrade critical coastal waters.
EPA's best tool for motivating states to address habitat pro-
tection as part of their nonpoint management efforts is its author-
ity to craft grants. EPA has discretion in issuing both technical
89. Id. § 1329(d)(2)(D).
90. PAUL THOMPSON, POISON RUNOFF: A GUIDE TO STATE AND LOCAL CONTROL
OF NONPOINT SOURCE WATER POLLUTION 25 (1989).
91. 33 U.S.C. § 1329(h) (grants for implementation of management
programs).
92. Pub. L. No. 101-508, § 6217, 104 Stat. 1388, 1388-314 to 1388-319 (1990)
(to be codified at 16 U.S.C. § 1455b). Section 6217 is a new, free-standing provi-
sion of law not technically an amendment to the Coastal Zone Management Act,
16 U.S.C. §§ 1451-1464 (1988).
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assistance for developing management programs and grants for
implementing them." This provides EPA an opportunity to pro-
mote identification of critical ecosystems in need of protection,
development of biological criteria, and use of biomonitoring. The
current allocation formula for grants for management program
implementation considers the amount of potentially threatened
habitat in a state."' EPA can act with greater strength to reduce
ecological risk by basing the funding of specific projects in a pro-
gram on biological diversity considerations. Also, coastal states
lose a portion of nonpoint management grants if they do not sub-
mit satisfactory coastal nonpoint pollution programs. The 1990
CZMA Amendments require NOAA to withhold CZMA grants
from states without approved nonpoint pollution control
programs. 5
Grants for nonpoint source management programs are not
the only ones that EPA can condition on nonpoint source pollu-
tion planning. In Shanty Town Associates Ltd. Partnership v.
EPA,9 ' the court held that EPA acted within its FWPCA author-
ity in conditioning a grant to a municipality for construction of a
sewage collection system. EPA's environmental impact statement
for the project found that the new sewage system would induce
development and therefore increase nonpoint source pollution
from the area served, thus harming water quality.9 7 The Agency
determined that it could not award the construction grant unless
the city agreed to certain use restrictions. In order to receive the
grant, the city was forced to agree to limit the use of the new
system to existing development and certain other platted prop-
erty. In deferring to the EPA's interpretation of the FWPCA,9 s
the court held that, although the language authorizing title II
grants does not mention use limitations, EPA has incidental au-
thority to restrict use of the facilities where necessary to further
the FWPCA's goals. Although the Agency cannot directly impose
93. 33 U.S.C. § 1329(f) (1988) (technical assistance); id. § 1329(h) (grants).
94. Interim guidance for the first round of grants (FY 1990) established a
planning target category for critical aquatic habitat. 55 Fed. Reg. 35,259 (1990).
95. Pub. L. No. 101-508, § 6217(c)(3) 104 Stat. at 1388-316 (to be codified at
16 U.S.C. § 1455b).
96. 843 F.2d 782 (4th Cir. 1988).
97. Id. at 786.
98. Id. at 782 (citing Chevron U.S.A., Inc. v. Natural Resources Defense
Council, Inc., 467 U.S. 837, 844-45 (1984)).
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land use controls on local governments to control nonpoint source
pollution, it can condition grants to local governments on agree-
ments to restrict land use."9
B. Pesticide Regulation
The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) sets out a regulatory framework for EPA to control the
use of pesticides.' Because pesticides are poisons that users in-
tentionally disperse into the environment, biological diversity is
threatened when control of pesticide use does not adequately con-
sider ecological concerns.
FIFRA forbids the distribution of a pesticide unless it is reg-
istered with EPA. Registration, therefore, is the key threshold in
regulating pesticides. As part of registration, a pesticide will be
classified as general use, restricted use, or both. A pesticide will
be registered only if "it will perform its intended function without
unreasonable adverse effects on the environment."'' This re-
quirement permits EPA to make a risk-benefit balance between
the chance of harm to the environment and the benefits of use of
the pesticide. FIFRA defines environment to include "water, air,
land, and all plants and man and other animals living therein,
and the interrelationships which exist among these."' 02 The use of
the term interrelationships evinces a congressional concern for
the interactions between elements of an ecosystem.
Of all the regulatory programs, FIFRA manifests the greatest
concern for the nonhuman health effects of pollutants. In order to
determine the adverse effects of pesticides on the environment,
EPA requires manufacturers to submit data on the effect of pesti-
cides on wildlife and aquatic organisms, 0 3 plants,' 0' and
99. Id. at 791-92. The new EPA regulations on permitting storm water dis-
charges require certain municipalities to develop pollution source management
programs that may include wetland protection measures and best management
practices. National Pollutant Discharge Elimination System Permit Application
Regulations for Storm Water Discharges, 55 Fed. Reg. 47,990, 48,069 (1990) (codi-
fied at 40 C.F.R. § 122.26(d)(1)(v) (1991)).
100. 7 U.S.C. §§ 136-136y (1988).
101. Id. § 136a(c)(5).
102. Id. § 136(j).
103. 40 C.F.R. § 158.490 (1991).
104. Id. § 158.540.
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nontarget insects."' The Agency sets out the kinds and minimum
amounts of information required to enable it to make regulatory
judgments about the risks and benefits of pesticides. 106 The pesti-
cide program recently has become more concerned about avian
acute mortality resulting from granular pesticide consumption,
and it is undertaking a comparative risk assessment of several
pesticides on indicator bird species. EPA can step up its scrutiny
of the effects of pesticides on sensitive species to better imple-
ment its duty to determine the adverse effects of pesticides. If
EPA, upon an investigation of the diet of mammals, birds, and
nontarget aquatic organisms, determines that restriction would
decrease the risk of adverse effects, it will subject a pesticide
product intended for outdoor use to restricted use
classification. 10 7
Many pesticides with incompletely known effects on the envi-
ronment were already registered when EPA's FIFRA program be-
gan. Therefore, cancellation of registration or a change in the
classification of a pesticide will be the regulatory vehicle with the
greatest potential for EPA to protect biological diversity. 08 Re-
cently, the Agency restricted the use of the insecticide Diazinon
solely because of the threat it posed for birds. Here is a rare case
where the Agency provided no public health justification to sup-
port an ecologically based decision, but instead relied entirely on
its conservation authority to protect biological diversity.
Diazinon, initially registered in 1956, is an insecticide manu-
factured in liquid and solid granular form. In 1985, about ten mil-
lion pounds of Diazinon were manufactured in the United States.
105. Id. § 158.590.
106. Id. § 158.20.
107. Id. § 152.170. The preamble to this classification regulation states that
the "criteria for non-target organisms exposure for outdoor uses would be inde-
pendent of the criteria for human exposure." 49 Fed. Reg. 37,925 (1984).
108. When a pesticide
used in accordance with widespread and commonly recognized practice,
generally causes unreasonable adverse effects on the environment, the Ad-
ministrator may issue a notice of his intent either -
(1) to cancel its registration or to change its classification to-
gether with the reasons (including the factual basis) for his action, or
(2) to hold a hearing to determine whether or not its registration
should be canceled or its classification changed.
7 U.S.C. § 136d(b) (1988). Implementation of this provision needs to be bolstered
with ongoing risk assessment in order to develop factual bases for action.
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In that year, forty percent of it was used for agriculture, twenty
percent for homes, and the remaining forty percent for commer-
cial facilities such as golf courses and sod farms. The insecticide
acts as a cholinesterase inhibitor, which disrupts normal neuro-
logical functioning.
After a special review of Diazinon's use on golf courses and
sod farms, based on reports of acute avian toxicity, EPA con-
cluded that the chemical's risks exceeded its benefits for these
activities.109 As a result, the Agency canceled registrations under
FIFRA authority for these two uses. EPA did not restrict home
use of Diazinon, where risk to wildlife exposure is much smaller.
An appeal by Ciba-Geigy Corporation forced the Agency to recon-
sider its decision.' After a de novo review, Administrator Reilly
confirmed the cancellation. Reilly acknowledged that this cancel-
lation was the first action based solely on avian effects."' He also
articulated a concern for biological diversity, stating that "the
Agency's concern for wildlife is not limited to long-term adverse
effects on populations.' 2 Reilly stated that EPA has a "commit-
ment to eliminate unreasonable risks generally posed to individ-
ual birds, regardless of the effect on bird populations,""' 3 and that
EPA should step up its review of the effects of pesticides on wild-
109. The ecological threats posed by Diazinon are well documented in the
1988 EPA guidance on diazinon. "Based on acceptable laboratory data, diazinon is
characterized as very highly toxic to waterfowl on an acute oral basis, with an
LD50 of 6.38 mg/kg for mallard ducks." U.S. EPA, GUIDANCE FOR THE REREGISTRA-
TION OF PESTICIDE PRODUCTS CONTAINING DIAZINON AS THE ACTIVE INGREDIENT 12
(1988). Upland game birds such as bobwhite quails, and other species such as
house sparrows and red-winged blackbirds, showed similar reactions (from moder-
ately toxic to very highly toxic). And a fair number of aquatic species showed
acute toxic reactions to the insecticide, including bluegill sunfish, rainbow trout,
lake trout, cutthroat trout, and five species of freshwater invertebrates. Phytotox-
icity studies indicated that a reduction of vegetative vigor (as measured in plant
height) for non-target plants was 25% or greater in selected species (onion, cu-
cumber, and tomato) with just one application of Diazinon.
110. Ciba-Geigy Corp. v. EPA, 874 F.2d 277 (5th Cir. 1989) (decision re-
manded to Administrator).
111. In re Ciba-Geigy Corp., FIFRA Docket Nos. 562 et al. 2 (1990) (Admin-
istrator's remand decision).
112. Id. at 34. This finding is consistent with Ciba-Geigy Corp., 874 F.2d at
280 ("FIFRA gives the Administrator sufficient discretion to determine that recur-
ring bird kills, even if they do not significantly reduce bird population, are them-
selves an unreasonable environmental effect.").
113. Id. at 35.
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life in order to meet this commitment." 14
It is important to note that EPA used its FIFRA authority to
cancel registration of certain Diazinon uses; it did not rely on ad-
ditional support from the ESA." 5 The Agency did and can con-
tinue to act to protect wildlife not listed as threatened or endan-
gered. Unlike other federal agencies whose wildlife authorities are
limited to the ESA, EPA can rely on its pollution control statutes,
such as FIFRA, to protect biological diversity before wildlife
reaches critical population levels.
However, where a threatened or endangered species, or its
critical habitat, may be adversely affected by a pesticide, EPA
has a nondiscretionary duty under the ESA to consult with the
FWS in order to regulate the pesticide in compliance with the
ESA.' 6 The ESA requires that federal agencies refrain from any
irreversible or irretrievable commitment of resources while they
consult with the FWS to determine whether a proposed agency
action jeopardizes the continuing existence of listed species or ad-
versely modifies critical habitat. 117 Generally, then, consultation
halts the progress of a threatening activity until an alternative
that protects the listed species is developed.
However, because so many pesticides remain in use while
EPA reviews their registration for ecological consequences, the
FWS determinations of jeopardy have languished during EPA's
attempts to strike a risk-benefit FIFRA balance."' Defenders of
114. A second FIFRA cancellation based on nonhuman health effects may
soon occur for the agricultural pesticide carbofuran. Draft Notice of Intent to
Cancel, 54 Fed. Reg. 3744 (1990) (risk assessment showing adverse effects on a
variety of bird species).
115. See 40 C.F.R. § 152.170 (1991). Although endangered species problems
have occurred most often in pesticide regulation, all EPA regulatory activities are
subject to the consultation requirements of the ESA. Like the ESA, the Bald and
Golden Eagle Protection Act, 16 U.S.C. §§ 668-668d (1988), and the Migratory
Bird Treaty Act, 16 U.S.C. § 703 (1988), prohibit "takings" of certain species. The
carbofuran Draft Notice of Intent to Cancel was based on findings that, in part,
identified endangered birds killed as a result of carbofuran use. 54 Fed. Reg. 3744,
3745 (1989).
116. 16 U.S.C. § 1536 (1988). Gray bats, bald eagles, California condors,
brown pelicans and a host of endangered plants have been killed by pesticide ex-
posure. Jim Serfis, Pesticide Regulation, in BALANCING ON THE BRINK OF EXTINC-
TION 214 (Kathryn Kohm ed., 1991).
117. 16 U.S.C. § 1536(d) (1988).
118. EPA and the FWS began formal consultations in June 1989 to target
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Wildlife v. EPA, in upholding a district court's injunction requir-
ing EPA to discontinue strychnine registration because of its ef-
fects on the endangered black-footed ferret, emphasized that
"FIFRA does not exempt EPA from complying with ESA require-
ments when EPA registers pesticides." '19 In the strychnine case,
EPA's action resulted in illegal "takings"'' ° of a listed species
through poisoning. The Agency can do much more to protect bio-
logical diversity by responding quickly and decisively to suspend
the use of a pesticide that is threatening the continued existence
of a listed species. EPA's latest approach of focusing on the indi-
vidual species most vulnerable to pesticide poisoning should re-
duce ecological risk more effectively than previous schemes to
cluster in consultation pesticides with similar uses.12 1 However,
until the Agency is able to reverse the pesticide staff's
"reluctan[ce] to act on matters not related to human health,"'M 2
biological diversity will continue to take a back seat to the busi-
ness of agriculture.
C. Ocean Discharges
EPA is involved in regulating discharges into the ocean
through the FWPCA and the Marine Protection, Research and
Sanctuaries Act of 1972 (MPRSA). 23 Both acts require permits
for discharges into the ocean. The MPRSA applies to discharges
that occur further than three miles from shore. EPA is charged
with setting ocean dumping standards that protect marine
ecosystems.
chemicals of concern. Roughly 100 chemicals or chemical families were considered
in the first round. Defenders of Wildlife v. EPA, 882 F.2d 1294, 1297 (8th Cir.
1989) (holding challenged registrations remain in effect during cancellation pro-
ceedings unless EPA suspends registration). See Serfis, supra note 116, at 214
(excellent summary of the problem of reviewing only new registrations and al-
lowing existing, potentially more harmful pesticides to remain in use).
119. 882 F.2d at 1299.
120. The ESA defines a taking to mean harassing, harming, pursuing, hunt-
ing, shooting, wounding, killing, trapping, capturing, or collecting, or attempting
to engage in such conduct. 16 U.S.C. § 1532(19) (1988). Without an incidental
take statement from the FWS, any taking as a result of an agency action is illegal.
121. Serfis, supra note 116, describes the various programs EPA has tried to
meet ESA requirements for pesticide regulation.
122. Id. at 217.
123. 33 U.S.C. §§ 1401-1445 (1988).
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Under the FWPCA, EPA issues guidelines that dischargers
must meet in order to receive permits. The statute states that the
guidelines for determining the degradation of ocean waters must
include:
A) the effect of disposal of pollutants on human health or welfare,
including but not limited to plankton, fish, shellfish, wildlife,
shorelines, and beaches;
B) the effect of disposal of pollution on marine life . . . changes in
marine ecosystem diversity, productivity, and stability; and species
and community population changes .... 11"
This provision reflects a considered concern for biological di-
versity. The statute does not leave it to the discretion of the
Agency to determine the definition of welfare or marine life. It
specifies the ecological effects of concern. The reference to marine
ecosystem diversity shows that, in 1972, Congress had grasped the
importance of biological diversity beyond protecting species. EPA
acknowledged this in the preamble to its regulations.1 25
The statutory directive is implemented with permitting regu-
lations that focus on biological diversity. EPA must determine
"whether a discharge will cause unreasonable degradation of the
marine environment based on" such considerations as: "[t]he
composition and vulnerability of the biological communities
which may be exposed"; the presence of a threatened or endan-
gered species; and "the presence of those species critical to the
structure or function of the ecosystem, such as those important
for the food chain ... ."" The regulatory definition of "unrea-
sonable degradation of the marine environment" makes reference
to the statutory language on ecosystem diversity, productivity,
and stability.1 27 EPA should incorporate the early results of the
new coastal component of the Environmental Monitoring and As-
sessment Program (EMAP) to better determine the capacity of
waters to absorb pollutants yet maintain healthy fish and bottom-
dwelling animal populations. 29
124. Id. § 1343(c)(1).
125. Ocean Discharge Criteria, 45 Fed. Reg. 65,942, 65,943 (1980).
126. 40 C.F.R. § 125.122(3) (1991).
127. Compare id. § 125.120 with 33 U.S.C. § 1343(c)(1) (1988).
128. U.S. EPA & National Oceanic & Atmospheric Admin., Environmental
Monitoring and Assessment Program: Near Coastal Component (Dec. 1990); See
infra notes 246-248 and accompanying text for a description of EMAP.
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The MPRSA allows EPA to permit ocean dumping where it
"determines that such dumping will not unreasonably degrade or
endanger human health, welfare, or amenities, or the marine envi-
ronment, ecological systems, or economic potentialities.' 29 The
MPRSA discusses environmental considerations in many of the
same terms as the FWPCA provisions for ocean dumping. Before
issuing a permit, EPA must consider such effects of discharges as
"potential changes in marine ecosystem diversity, productivity,
and stability, and species and community population
dynamics.' ' 3
0
EPA regulations implementing the MPRSA are intended to
incorporate ecological concerns. In the preamble to the final rule
making, the Agency stated that the criteria for evaluating permit
applications are "based on ecosystem impact rather than on as-
sumptions regarding allowable deviation from normal ambient
values. These revisions are consistent with the concept of 'unrea-
sonable degradation' in these regulations and are directed toward
achieving the goal of preventing significant impact on the
biota."' 3 '
Wastes containing living organisms may not be discharged
into the ocean if they endanger the health of humans or wildlife
by extending the range of pests and infectious agents, or by
"[i]ntroducing viable species not indigenous to an area."' 2 Con-
servation biologists generally include introduction of exotic spe-
cies as one of the most important threats to biological diversity.'
Insoluble wastes may be discharged as long as "they are of a par-
ticle size and density that they would be deposited or rapidly dis-
persed without damage to benthic, demersal, or pelagic biota."1 "
Moreover, inert materials that may float or remain in suspension
must be processed before being dumped so that they will sink and
remain on the ocean bottom.3 5
The MPRSA regulations specify bioassay procedures to de-
129. 33 U.S.C. § 1412 (1988).
130. Id.
131. Ocean Dumping, Final Revision of Regulations and Criteria, 42 Fed.
Reg. 2462, 2466 (1977).
132. 40 C.F.R. § 227.7(c) (1991).
133. See, e.g., McNEELV, supra note 1, at 38.
134. 40 C.F.R. § 227.12(a).
135. Id. § 227.12(b).
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termine the potential for significant undesirable effects due to the
presence of certain types of dangerous pollutants."8 6 EPA can also
require that studies be done on certain dangerous compounds
"for which criteria have not been included in the applicable
marine water quality criteria.1 8 7 The regulations also require
permit applicants to supply an assessment of the effects of the
proposed dumping. This helps shift the burden of generating the
biological data away from Agency. In fact, EPA has prohibited
the dumping of any materials described in the permit application
in a manner insufficient to determine their environmental
impact.'18
In 1988, seven years after a court stopped EPA from prohib-
iting New York City from discharging sewage into New York
Bight, Congress amended the MPRSA to ban ocean dumping of
sewage sludge or industrial waste after December 31, 1991.189
EPA now has strengthened enforcement tools to promote better
treatment and greater reduction of municipal waste.'" EPA's cre-
ative and aggressive use of these tools and its monitoring program
will protect both ocean and terrestrial ecosystems.
D. Priorities for Hazardous Waste Cleanups
The Comprehensive Environmental Response, Compensa-
tion, and Liability Act of 1980 (CERCLA)' 4' required the Presi-
136. Id. § 227.6.
137. 40 C.F.R. § 227.6(d) (1991).
138. Id. § 227.5(c).
139. City of New York v. EPA, 15 Env't Rep. Cas. (BNA) 1965, 1970
(S.D.N.Y. 1981) (finding that the MPRSA requires EPA to consider the effects of
alternatives to ocean dumping, such as land-based disposal, before concluding that
ocean dumping of sewage causes unacceptable harm). The Ocean Dumping Ban
Act of 1988, Pub. L. No. 100-688, 102 Stat. 4139 (codified at 33 U.S.C.A. § 1414b)
(West Supp. 1991)), amended the MPRSA to reverse the effects of the City of
New York v. EPA decision. Dredged materials and fish wastes are still subject to
the 1977 EPA permitting regulations.
140. Penalties for dumping in violation of compliance agreements with EPA
begin at $600 per dry ton in 1992 and increase by a percentage formula after 1992.
33 U.S.C.A. § 1414b(d). New York City will be liable for $148 million in penalties
if it maintains its 1991 level of 166,000 dry tons of discharge in 1992. Edward
McCann, Terminating Ocean Dumping of Municipal Sewage Sludge: A Political
Solution to an Environmental Problem, 9 TEMP. ENVTL. L. & TECH. J. 69, 102
(1990).
141. Pub. L. No. 96-510, 94 Stat. 2767 (codified as amended at 42 U.S.C.
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dent to revise the National Oil and Hazardous Substances Con-
tingency Plan (NCP).' 42 The objective of the NCP is to allow
"efficient, coordinated, and effective response to discharges of oil
and releases of hazardous substances, pollutants, and contami-
nants in accordance with the authorities of CERCLA and the
[FWPCA].' ' 4 -' As part of the NCP, EPA must identify at least
400 of the highest priority hazardous waste facilities in the
United States needing investigation or remedial attention. 4 4 The
statute requires the NCP to develop criteria that take into ac-
count "the potential for destruction of sensitive ecosystems
... ""15 To establish and rank remedial priorities according to
their actual or potential threats to human health and the environ-
ment, EPA developed the Hazard Ranking System (HRS).1 4 6
The HRS, comprising Appendix A of the NCP, is the scoring
system by which EPA determines whether a hazardous waste site
should be placed on the National Priorities List (NPL). Placing a
site on the NPL is vital for achieving cleanup because the Haz-
ardous Substance Response Trust Fund (the Superfund) may fi-
nance remedial action only for sites listed on the NPL.' 47 The
HRS's importance is reflected in the fact that its revision was the
subject of a rule making separate from the remainder of the
NCP.1
4 8
Historically, the HRS has weighed human health far more
heavily than other ecological risks for hazardous waste sites. Re-
cent changes to the HRS, however, are designed in part to correct
underestimations of serious ecological risks, especially in the ab-
sence of human health threats. The changes are significant and
reflect a heightened concern for protecting ecosystems from haz-
§§ 9601-9675 (1988)).
142. The NCP is promulgated pursuant to CERCLA § 105, 42 U.S.C. § 9605,
and FWPCA § 311(c)(2), 33 U.S.C. § 1321(c)(2) (1988).
143. 40 C.F.R. § 300.3(a)(2)(b) (1985).
144. 42 U.S.C. § 9605(a)(8)(B). As of September 1990, there were 1163 sites
on the NPL. 40 C.F.R. pt. 300, app. B (1991).
145. Id. § 9605(a)(8)(A).
146. With Executive Order 12,316, 46 Fed. Reg. 42,237 (1981), the President
delegated to EPA all duties required of the Executive under CERCLA § 105, in-
cluding the revision of the NCP.
147. 40 C.F.R. § 300.68(a) (1985). This provision has been retained in the
1990 NCP. See 40 C.F.R. § 300.425(b) (1990).
148. The 1990 NCP was published in 55 Fed. Reg. 8666 (1990). The HRS
revisions are found at 55 Fed. Reg. 51,532 (1990).
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ardous waste threats. Unfortunately, the effect of the HRS
changes may be nominal if the new scoring system is not used to
reassess the ecological risks at the thousands of previously scored
hazardous waste sites.
The HRS is the principal means by which the Agency lists
facilities on the NPL, although each state is permitted to desig-
nate one site, regardless of its HRS score, as a state priority site
for the NPL. In establishing a ranking system for facilities, EPA
must consider the effect of potential or actual contamination of
waters used for human consumption, natural resource damages
affecting the human food chain, and potential or actual releases
of contaminants to ambient air.149
The HRS seeks to quantify and weigh these threats. Under
the 1985 NCP, the major components of the HRS score were sub-
scores for potential or actual contamination of groundwater, sur-
face water, and air. Under the 1990 NCP, a soil subscore has been
added as the fourth on-site component of the HRS score. These
four subscores are now combined to yield the final site score.
The four HRS medium-specific migration pathway subscores
are each generally divided into three categories: likelihood of re-
lease, the nature of the hazardous waste threat, and the target of
that threat. By comparing the scoring elements of the two most
heavily weighted target types-human populations and sensitive
habitats-one can gauge the relative HRS priorities for protecting
each of them.
Under the 1985 NCP, sites posing maximum environmental
threats as measured by the HRS without posing human health
threats failed to score the minimum necessary for a site to earn
listing-and hence remedial funding-under Superfund. In the
preamble to the proposed HRS revisions of 1988, EPA acknowl-
edged that
EPA's experience with many potential Superfund sites suggests
that a number of sites posing a serious threat to the environment
are not scoring high enough to be placed on the NPL and ad-
dressed under CERCLA. Therefore, the Agency has determined
that overall accuracy would be improved, in certain cases, by plac-
ing on the NPL sites that have significant impact on the environ-
149. 42 U.S.C. §§ 9605(a)(8)(A), 9618 (1988).
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ment, even when the sites pose less of a threat to human health.160
The most extreme hypothetical site-one with a maximum
score for environmental threat and no threat to human
health-receives a maximum NPL score under the 1985 NCP of
roughly eleven, far below the NPL threshold score of 28.50. EPA
indicated in the preamble to the 1988 HRS proposal that it in-
tended "to assign a sufficiently high value to sensitive environ-
ments so that the most serious environmental impacts in the ab-
sence of any public health risks would have scores above the NPL
cutoff."
The maximum attainable score for nonhuman environmental
threats under the 1990 HRS is 51.96, which satisfies the require-
ment for NPL listing. This is a major change. For the first time,
the HRS allows sites posing sufficiently severe nonhuman ecologi-
cal threats to qualify for federal CERCLA remedial funds. Of
course, few sites may actually pose the maximum threat to eco-
systems for all four media components of the HRS score, as as-
sumed in the example above, but the new HRS allows sites posing
far less than the maximum threats to earn a place on the NPL.
Furthermore, the 1990 HRS expands the definition of sensi-
tive environment. For instance, under the 1985 scheme, sensitive
environments in the surface water scoring system were wetlands
of specified sizes within specified distances of the release, and
critical habitats of endangered species within one mile of the re-
lease. The 1990 HRS adds several new types of areas as sensitive
environments, including marine sanctuaries, national parks and
monuments, designated wilderness areas, and national or state
wildlife refuges.152 Furthermore, the new HRS scoring scheme
considers every sensitive area affected in calculating the surface
water and air pathway scores; 1 3 the scheme under the 1985 NCP
scored merely the single most affected sensitive habitat. 1 4
The addition of the soil subscore is partially responsible for
the improved prospect of listing sites creating severe risks to bio-
150.. Hazard Ranking System (HRS) for Uncontrolled Hazardous Substance
Releases, "53 Fed. Reg. 51,962, 51,976 (1988).
151. Id. at 51,977.
152. Hazard Ranking System, 55 Fed. Reg. 51,532, 51,624 (1990).
153. Id. at 51,550.
154. 53 Fed. Reg. 51,962, 51,977 (1988).
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logical diversity. The on-site component of the 1990 HRS in-
troduces the soil medium into the site scoring scheme. The soil
component is a modification of the direct contact score found in
the 1985 NCP. The soil subscore offers HRS bonus points when a
site occurs within a sensitive environment. The risk quantified in
this subscore is related to threats from direct on-site exposure to
soil or sediments.
The heavier weighting of surface water threats to sensitive
habitats also significantly contributes to more consideration of
ecological risk. Under the 1985 NCP, air threats were responsible
for the largest part of the ecosystem threat assessment in the
HRS.1"" The revised HRS, however, will give threats to sensitive
areas from surface water contamination as much emphasis as
damage caused through the air.1" This alteration in the relative
weighting of these two subscores suggests that EPA now recog-
nizes surface water to be as important as air in conducting haz-
ardous waste threats to ecosystems.
In the 1985 HRS, sensitive species or environments did not
figure into the targets portion of the HRS groundwater subscore;
this is still true of the 1990 version.1 57 As for the surface water
subscore, the 1985 HRS allowed a maximally threatened sensitive
environment to contribute no more than eleven percent to the to-
tal target subscore;15 8 the remaining eighty-nine percent of the
surface water target points were given to the size of the popula-
tion served by the surface water and the nature of that use
(drinking, industrial, commercial, or agricultural). The new HRS,
though, ranks surface water threats to sensitive environments
more heavily. The maximum contribution of the environmental
threat to the surface water subscore under the 1990 HRS is sixty
155. Damage to sensitive environments could account for a maximum of 6 of
55 target points for the surface water subscore, as compared to 6 of the 39 target
points for air. See 40 C.F.R. pt. 300, app. A (1991).
156. 55 Fed. Reg. 51,628-29, 51,651. Under the 1985 NCP, an air pathway
score based solely on impacts to sensitive environments could reach a maximum of
15 of the 100 possible points. 40 C.F.R. § 300.72 (1985). "Distance to Sensitive
Environment" could account for a maximum of 6 to 39 target points. Id. The new
NCP, however, provides that an air pathway score of 60 can be achieved in a
situation involving maximum damage to these critical natural areas. 55 Fed. Reg.
51,651 (1990).
157. 55 Fed. Reg. at 51,624 (1990).
158. Six out of 55 possible target points. See supra note 155.
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percent of the possible total.' 9 This is a major improvement to-
wards accounting for ecological threats in the CERCLA program.
Though these HRS changes favor sensitive environments for
NPL consideration, EPA might not reassess the more than 11,000
'previously scored sites already designated as "no further remedial
action planned." Each regional office will decide if it should
reevaluate any of its sites. Indeed, the 1986 CERCLA amend-
ments specify that sites scored with the original HRS need not be
reevaluated under the new standards.' 60 According to some state
officials, the new HRS would probably place many of their previ-
ously scored sites on the NPL if they were rescored. The ultimate
effect of these changes, therefore, may be negligible unless EPA
headquarters makes clear to regional offices the importance of
reassessing sites under the new HRS.
E. Secondary Air Quality Standards
The 1970 Clean Air Act required EPA to promulgate second-
ary national ambient air quality standards (NAAQS) for the pro-
tection of public welfare.'6 ' Welfare is defined by the statute to
include, among other things, effects of pollution on soils, water,
vegetation, animals, wildlife, and climate.' 2 Despite this broad
authority, the Agency has not used the Clean Air Act to address
airborne threats to biological diversity, the concept that best cap-
tures the relationships between the systems listed in the statutory
components of welfare. The Clean Air Act Amendments of 19901"
hold promise for more assertive regulation to address ecological
risk from acid deposition, but airborne threats to biological sys-
tems from toxic chemicals continue to elude an effective regula-
tory response.
Airborne pollutants contribute significantly to the degrada-
tion of aquatic ecosystems throughout the United States. A num-
ber of studies over the past two decades have shown that toxic air
159. Hazard Ranking System (Surface Water Overload Flood Migration Com-
ponent Worksheet), 55 Fed. Reg. at 51,608 (1990); id. (Ground Water to Surface
Water Migration Component Worksheet), 55 Fed. Reg. at 51,624 (1990).
160. 42 U.S.C. § 9605(c)(3) (1988); 55 Fed. Reg. at 51,533 (1990).
161. 42 U.S.C.A. § 7409(b)(2) (West Supp. 1991).
162. Id. §§ 7602(h), 7409(a)(1)(B).
163. Clean Air Act Amendments of 1990, Pub. L. No. 101-549, 104 Stat. 2399
(codified at 42 U.S.C.A. §§ 7401-7671q (West Supp. 1991)).
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pollution is now "the largest unregulated source of new pollution
to the Great Lakes. 1 64 Minnesota Sea Grant researchers have
found residues of airborne toxaphene in Lakes Superior and
Michigan. 6 ' Most new loadings of DDT and lead, and half of new
PCB contamination, arrive from the air."6
Although the deteriorating water quality of the Chesapeake
Bay is mainly due to other, nonpoint sources of pollution,"6 ' many
of the Bay's most dangerous contaminants also enter from the at-
mosphere. Studies by EPA, the Philadelphia Academy of Sci-
ences, and others have found airborne sources to be significant
contributors to elevated levels of PCBs, phthalate esters, anthro-
pogenic trace metals, polycyclic aromatic hydrocarbons, herbi-
cides, zinc, and weapon-derived radionuclides in the Bay.16 8 Other
work has demonstrated the adverse impacts of acid rain on eco-
systems both in and around the Bay.16 9
Despite these and other airborne threats to biological diver-
sity, secondary NAAQS exist for only five pollutants: sulfur oxide
(measured as sulfur dioxide), particulate matter, ozone, nitrogen
dioxide, and lead. Of these five, only sulfur oxide has a secondary
standard that is different from the primary standard. That stan-
dard, which sets a maximum three-hour concentration level, is il-
lustrative of the difficulties EPA has encountered in regulating air
pollution to protect biological diversity.
In 1971, EPA published three different secondary NAAQS
for sulfur dioxide to respond to concerns over the effects of acid
precipitation on ecosystems. The standards were: an annual limit
of sixty micrograms per cubic meter of air; a maximum daily limit
of 260 micrograms per cubic meter of air; and a maximum three-
164. SIERRA CLUB, A GREAT LAKES FEDERAL AGENDA FOR THE 1990s: IMPLE-
MENTING THE GREAT LAKES WATER QUALITY AGREEMENT 3 (1990).
165, How Much Pollution Falls on the Great Lakes?, SEICHE, Spring 1991, at
1 (Minnesota Sea Grant, University of Minnesota).
166. SIERRA CLUB, supra note 164, at 3.
167. Has the Time Come to Rescue Chesapeake Bay?, CONSERVATION FOUND.
LETTER, Mar.-Apr. 1984, at 3.
168. See George R. Helz & Robert J. Huggett, Contaminants in Chesapeake
Bay: The Regional Perspective, in CONTAMINANT PROBLEMS AND MANAGEMENT OF
LIVING CHESAPEAKE BAY RESOURCES (S.K. Majumdar et al. eds., 1987); ALLIANCE
FOR THE CHESAPEAKE BAY, TOXIC POLLUTION AND THE CHESAPEAKE BAY (1988).
169. Acid Rain Said to Threaten Bay, 240 SCIENCE 601 (1988) (citing a study
by the Environmental Defense Fund).
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hour limit of 1300 micrograms per cubic meter of air.17 0 In a sub-
sequent 1973 rule making, EPA revoked the first two secondary
standards, leaving the three-hour standard intact.17 ' This remain-
ing standard, still in force today, is not to be exceeded more than
once per year. 1 2
In 1972, the Kennecott Copper Corp. v. EPA17 1 court re-
manded EPA's annual standard for sulfur dioxide because the
Agency did not adequately disclose the basis of its decision. The
court needed to see "an implementing standard that [would] en-
lighten the court as to the basis on which [the Administrator]
reached the [annual] standard from the material in the crite-
ria. 1 7 4 The information that EPA placed in the administrative
record showed no effects at a level below eighty-five micrograms
per cubic meter. EPA had simply adopted the criteria published
in 1969 by the Department of Health, Education and Welfare.17 5
Instead of returning to the court with more complete docu-
mentation, EPA revoked the annual and twenty-four-hour stan-
dards on the grounds that they were not based on adequate infor-
mation.'7 6 The Agency stressed the need for a "quantitative
relationship" between pollutant levels and welfare effects because
the Clean Air Act requires that air quality criteria for an air pol-
lutant "accurately reflect the latest scientific knowledge . . . 7
EPA understood this requirement as imposing a strict duty to
identify specific contaminant levels with specific welfare effects
prior to the issuance of secondary standards. 17 8 One would be
hard pressed to justify the need for so strict an Agency interpre-
tation in light of Chevron deference. 17 9
In addition, secondary standards to protect the environment
170. National Primary and Secondary Ambient Air Quality Standards, 36
Fed. Reg. 8186 (1971).
171. National Primary and Secondary Ambient Air Quality Standards, 38
Fed. Reg. 25,678 (1973).
172. 40 C.F.R. § 50.5 (1991).
173. 462 F.2d 846 (D.C. Cir. 1972).
174. Id. at 850.
175. Id. at 848.
176. 38 Fed. Reg. at 25,679.
177. 42 U.S.C.A. § 7408(a)(2) (West Supp. 1991).
178. National Primary and Secondary Ambiem Air Quality Standards, 38
Fed. Reg. 25,678, 25,679 (1979).
179. See supra notes 14-15 and accompanying text.
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from the effects of acid rain were dismissed as premature because
primary NAAQs were not yet attained.180 But the national pri-
mary standards for sulfur dioxide eventually failed to protect
against acid rain because utilities, the most important source of
the pollutant, merely built taller stacks to propel emissions far-
ther away. The result protected local public health but not the
environment.
When the three secondary NAAQS for sulfur dioxide were
originally promulgated, EPA relied heavily on a study that later
proved inadequate for the purposes of standard setting. 181 EPA
has reaffirmed its original position that such standard setting be-
yond the three-hour level would be premature. As recently as
April 1988, EPA indicated that "the Administrator does not, at
this time, believe it is appropriate to propose a separate second-
ary sulfur oxides standard to provide increased protection against
acid deposition-related effects of sulfur oxides."'1 82
In a recent suit brought by the Natural Resources Defense
Council (NRDC), EPA was ordered to submit within sixty days
"a statement of reasons for its decision not to initiate a rulemak-
ing on a secondary standard protecting against acid deposi-
tion."1 183 However, the recent amendments to the Clean Air Act,
which contain a program to control acid rain, led NRDC to drop'
this portion of the suit.
The future of secondary standards setting as a means to pro-
tect biological diversity in the United States is unclear. Perhaps
using uniform national standards to protect public welfare from
airborne acid deposition is ill-advised. Regional differences in
emissions, weather patterns, deposition, and biological vulnerabil-
ity to specific pollutants necessitate a regulatory approach more
sophisticated than simple, uniform standards. Ecosystem assimi-
lation models, such as the critical loads approach discussed be-
180. 38 Fed. Reg. at 25,679.
181. S.N. LINZON, THE INFLUENCE OF SMELTER FUMES ON THE GROWTH OF
WHITE PINE IN THE SUDBURY REGION (1958). This study and its role in setting the
original secondary NAAQS for sulfur dioxide is discussed at National Primary and
Secondary Ambient Air Quality Standards, 38 Fed. Reg. 11,355-56 (1973).
182. Proposed Decision Not To Revise the National Ambient Air Quality
Standards for Sulfur Oxides (Sulfur Dioxide), 53 Fed. Reg. 14,936 (1988).
183. Natural Resources Defense Council, Inc. v. EPA, No. 87-1438, slip op. at
35 (D.C. Cir. Apr. 27, 1990) (per curiam).
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low, 8 4 will better regulate the welfare effects of criteria pollutants
such as sulfur dioxide. The new title IV of the Clean Air Act'
points the Agency in the right direction by requiring EPA to de-
velop acid deposition standards to protect sensitive ecosystems.
The effects of other kinds of airborne pollutants on biological di-
versity, such as PCB pollution in the Chesapeake Bay, are largely
ignored by the Agency despite its secondary standard mandate.
In 1990, Congress directed EPA to ask the National Academy of
Sciences to prepare a report on the role of secondary standards in
protecting welfare and the environment. 8 ' This report should be-
come the basis for EPA to address the serious risks posed by air
pollution to biological diversity.
F. Regulation of Toxic Substances
The Toxic Substances Control Act (TSCA)18 7 provides EPA
with authority to regulate chemicals that pose a risk of injury to
health or the environment. Unlike the substances regulated under
most of the pollution control statutes, these chemicals are regu-
lated at the time that they have commercial value."88 The statute
defines "environment" to include "water, air and land and the
interrelationship which exists among and between water, air and
land and all living things."188 This language describes the concern
of biological diversity to maintain the health of natural systems
and interactions between plants and animals.
EPA requires manufacturers and processors to test certain
substances to determine whether they present an unreasonable
risk of injury to health or the environment. 90 EPA uses the test-
ing and other information to determine whether there is a need to
regulate the manufacturing, processing, distribution, use, or dis-
posal of these substances.' 9' Although the Agency has not regu-
184. See infra notes 240-243 and accompanying text..
185. Clean Air Act Amendments of 1990, Pub. L. No. 101-549, sec. 404, 104
Stat. 2399, 2632 (codified at 42 U.S.C.A. § 7651 note (West Supp. 1991)).
186. Id., sec. 817, 104 Stat. at 2697 (codified at 42 U.S.C.A. § 7409 note).
187. 15 U.S.C. §§ 2601-2671 (1988).
188. The pesticides regulated under FIFRA constitute the other notable ex-
ception. See supra notes 100-122 and accompanying text.
189. 15 U.S.C. § 2602(5).
190. Id. § 2603(a).
191. Id. § 2605. EPA can prohibit or limit these activities, require special la-
beling, and-or impose record-keeping rules. Id.
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lated many chemicals under TSCA,1 92 this broad authority offers
potential for reaching serious threats to biological diversity.' s s
EPA has already made a start at using TSCA for maintaining
biological diversity by requiring testing of biphenyl to determine
its ecological effects. The Agency found that
Environmental release of biphenyl from the chemical's use and
disposal may present an unreasonable risk of effects to aquatic or-
ganisms because existing data suggest that biphenyl may have the
potential to produce acute effects in aquatic plants, as well as
chronic effects in aquatic vertebrates and invertebrates, and be-
cause of detected concentrations of biphenyl in the aquatic envi-
ronment. In addition, EPA found that such releases of biphenyl
may present an unreasonable risk .of effects to sediment organisms
because of the potential of biphenyl to partition from water to sed-
iments, to persist and possibly accumulate in aerobic and anaerobic
sediments, to bioconcentrate or promote acute effects in benthic
organisms, and because of detected levels of biphenyl in sediments.
EPA found that these are insufficient data to reasonably determine
or predict the environmental effects and chemical fate of biphenyl
and that testing is necessary to develop such data.19'
Testing does not necessarily lead to formal regulation."9 5
192. GENERAL ACCOUNTING OFFICE, U.S. CONGRESS, Toxic SUBSTANCES: EPA's
TESTING PROGRAM HAS MADE LITTLE PROGRESS (1990) [hereinafter Toxic SuB-
STANCES TESTING]; GENERAL ACCOUNTING OFFICE, U.S. CONGRESS, TOXIC SUB-
STANCES: EFFECTIVENESS OF UNREASONABLE RISK STANDARDS UNCLEAR (1990) [here-
inafter UNREASONABLE RISK STANDARDS]; Ronald B. Outen, Toxic Chemicals, in
LAW OF ENVIRONMENTAL PROTECTION § 15.08 (Sheldon Novick ed., 2d ed. 1990).
EPA's major TSCA regulatory actions have involved prohibiting use of
chlorofluorocarbons as aerosol propellants to protect atmospheric ozone from deg-
radation; requiring schools to inspect for asbestos-containing building materials
and to notify parents and school employees of inspection results; prohibiting the
addition of certain substances to metalworking fluids to prevent the formation of
cancer-causing compounds during machining operations; and prohibiting a partic-
ular company from removing stored dioxin-containing wastes for purposes of dis-
posal. UNREASONABLE RISK STANDARDS, supra, at 1.
193. 15 U.S.C. § 2604 (1988).
194. Toxic Substances; Biphenyl; Test Rule, 50 Fed. Reg. 37,182-83 (1985).
195. The information generated by the tests on biphenyl has not been used to
regulate the substance. EPA has required testing of 151 chemicals. Toxic SUB-
STANCES TESTING, supra note 192, at 17. However, EPA has completed only 22
regulatory actions under TSCA § 6, 15 U.S.C. § 2605, to control polychlorinated
biphenyls (PCBs), asbestos, chlorofluorocarbons, dioxin, and chromium. UNREA-
SONABLE RISK STANDARDS, supra note 192, at 1.
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However, by promoting the generation of new information, test-
ing may prompt changes in the way a substance is manufactured,
used, or disposed of so that it does not threaten biological diver-
sity. Testing will also provide a basis for regulation, should EPA
find government control necessary.
TSCA also provides for premanufacture review of new chemi-
cals to avert problems before they become serious, and to allow
industry to alter its processes before the chemical or its manufac-
ture become entrenched. 96 EPA can use premanufacture review
to reduce ecological risk by working with a company developing a
new product to improve its safety.
IV. RESEARCHING AND ASSESSING ENVIRONMENTAL QUALITY
EPA plays the lead role in assessing environmental quality
and sponsoring research to improve environmental management.
EPA can use its existing authority to move to the forefront of
predicting the effects of activities and stresses on biological sys-
tems. The methods that EPA develops in this area will help other
agencies and entities determine the effects of their actions on nat-
ural systems. If biological diversity protection is to be integrated
in environmental planning, EPA must help hone techniques for
assessing its current and future trends. Moreover, the regulatory
opportunities previously outlined depend upon the availability of
documented information on which the Agency can base its
decisions.
A. The U.S. Environmental Protection Agency and the
National Environmental Policy Act Process
The National Environmental Policy Act (NEPA),9 7 and reg-
ulations,198 require federal agencies to prepare environmental im-
pact statements (EISs) for all major federal actions significantly
affecting the environment. NEPA declares that it is the continu-
ing responsibility of the federal government to, among other
things, maintain "an environment which supports diversity and
196. 15 U.S.C. § 2604; LAW OF ENVIRONMENTAL PROTECTION § 15.06 (Sheldon
Novick ed., 2d ed. 1990). TSCA also permits EPA to regulate significant new uses
of existing chemicals. 15 U.S.C. § 2604(a).
197. 42 U.S.C. §§ 4321-4370c (1988).
198. 40 C.F.R. pt. 1500 (1991).
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variety of individual choice." 19' Although the statute defines
neither environment nor diversity, it does declare its purpose to
include the understanding of ecological systems and natural re-
sources. 00 The Council on Environmental Quality (CEQ) has de-
scribed the goals of NEPA to include conserving biological
diversity.2 1
In preparing the analysis for the EIS, agencies are required
to consult with other federal agencies having special expertise in
relevant environmental considerations. 2 EPA certainly qualifies
as an agency with special expertise in ecological matters. Congress
recognized this expertise when it legislated a more formal role for
EPA to play in the NEPA process. Under the Clean Air Act, EPA
must review and comment on the environmental impact of any
matter related to EPA's responsibilities in any legislation pro-
posed by a federal agency, any new federal construction project,
any major federal agency action subject to NEPA, and any pro-
posed federal regulations.0 EPA should construe the scope of
''environmental" as broadly as the scope of its mandate to focus
review and comment to heighten other agencies' concerns about
protecting biological diversity."0 " This is a particularly compre-
hensive tool because EPA reviews all EISs.2 0 5
Unlike NEPA, which does not impose substantive require-
ments on the decisions agencies make, the language of the Clean
Air Act instructs EPA to examine substantively whether a pro-
posed action is satisfactory from an environmental standpoint. 6
EPA's comments include measures to mitigate damage to the en-
vironment, and identification of environmentally preferable alter-
natives.20 7 After review of an EIS, EPA publishes a summary of
its comments and a rating of the EIS in the Federal Register for
199. 42 U.S.C. § 4331(b)(4).
200. 42 U.S.C. § 4321 ("to promote efforts which will prevent or eliminate
damage to the environment and biosphere").
201. COUNCIL ON ENVTL. QUALITY, supra 'note 1, at 178.
202. 42 U.S.C. § 4332(2)(c) (1988).
203. 42 U.S.C. § 7609(a) (1988).
204. The CEQ could also mandate consideration of the effects on biological
diversity of proposed agency actions and alternatives.
205. Federal agencies filed 477 EISs in 1990. COUNCIL ON ENVTL. QUALITY,
supra note 1, at 238.
206. 42 U.S.C. § 7609.
207. U.S. EPA, POLICY AND PROCEDURES FOR THE REVIEW OF FEDERAL ACTIONS
IMPACTING THE ENVIRONMENT 1-2 (undated policy paper).
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public scrutiny. EPA may use its comments as a basis for referral
of an EIS to the CEQ. Current EPA policy for Office of Federal
Activities review of federal actions is to go beyond participation
in the planning and assessment process and conduct follow-up of
'"significant environmental impacts to ensure . . . implementation
of appropriate corrective actions."20
The Clean Air Act requires EPA to refer to the CEQ a pro-
posed law, action, or regulation that is "unsatisfactory from the
standpoint of public health or welfare or environmental quality
* ,*o200 Once the CEQ receives the referral and the lead
agency's response, it may engage in a number of activities, many
of which raise the profile of the issue in dispute in the eyes of the
public and the President.
2 1 0
Therefore, the Clean Air Act, in conjunction with NEPA,
gives EPA authority to ensure that federal agencies consider the
broad range of the environmental impacts of their activities, al-
ternatives to the activities, and mitigation. This consideration is
not limited to the direct effects of a project on the immediate
ecosystem. It should also account for the cumulative effects of in-
dividual actions on regional biological diversity of populations
and habitats. Cumulative impacts can help account for the
threats to biological diversity that occur outside of the area di-
rectly affected by the proposed project.2 11 Overlooking these im-
pacts has often led to habitat fragmentation with adverse effects
on biological diversity.2 12
For example, fragmentation of forest habitat through patch-
work clearcutting is common in the national forests. Road build-
ing typically precedes the logging that creates this ecologically de-
pleted landscape. Nonetheless, the U.S. Forest Service has not
always accounted for the effects of anticipated timber sales when
preparing Environmental Assessments (EAs) or EISs for roads. 21
208. Id.
209. 42 U.S.C.A. § 7609(b) (West Supp. 1991).
210. 40 C.F.R. § 1504.3(f) (1991) (listing the actions the CEQ may take, in-
cluding initiating discussions with agencies, holding public meetings, submitting
the referral to the President, and publishing findings and recommendations).
211. Id. § 1508.
212. See David S. Wilcove et al., Habitat Fragmentation in The Temperate
Zone, in CONSERVATION BIOLOGY 237 (Michael E. Soul6 ed., 1986) (describing the
adverse effects of habitat fragmentation on species diversity).
213. Save the Yaak Comm. v. Block, 840 F.2d 714 (9th Cir. 1988); Thomas v.
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Recently, the Ninth Circuit found that the Forest Service's envi-
r6nmental impact statement on the Grider salvage timber sale
was inadequate because it did not take a "hard look" at the im-
pacts of logging activities in a biological corridor.2 " The issue
that concerned the court was the value of the areaas an avenue
"along which wide-ranging animals can travel, plants can propa-
gate, genetic interchange can occur, populations can move in re-
sponse to environmental changes and natural disasters, and
threate[n]ed species can be replenished from other areas. '219 Con-
cern about the adverse effects of habitat fragmentation where no
biological corridors exist arose from the relatively new field of is-
land biogeography, which concerns itself with biological diver-
sity.216 It is important to note that EPA neglected to raise the
habitat fragmentation issue when it reviewed the Grider project
EIS.2 17 If EPA had spotted the threat to biological diversity in its
review, litigation might have been avoided.
Bills have been introduced in the last two Congresses to
amend NEPA to expressly require agencies to consider biological
diversity in EISs.2 1s Federal agencies testified that the bill was
unnecessary because NEPA already embraces ecological con-
cerns.219 EPA can incorporate these concerns in its evaluation of
agency actions by explicitly considering how the biological diver-
sity of an area might be affected by habitat destruction, habitat
fragmentation, pollution, exotic species, or loss of populations
that would result from the proposed action.22°
Peterson, 753 F.2d 754 (9th Cir. 1985).
214. Marble Mountain Audubon Soc'y. v. Rice, 914 F.2d 179, 182 (9th Cir.
1990).
215. Id. at 180-81 n.2.
216. See LARRY D. HARRIS, THE FRAGMENTED FOREST: ISLAND BIOGEOGRAPHY
THEORY AND THE PRESERVATION OF BIOTIC DIVERSITY (1984).
217. Letter from Deanna M. Wieman, Director, Office of External Affairs,
U.S. EPA, to Mr. Robert L. Rice, Forest Supervisor, Klamath National Forest
(Oct. 31, 1988) (comments on Grider Fire Recovery Project draft EIS).
218. See, e.g., H.R. 1268, 101st Cong., 1st Sess. § 5 (1989); H.R. 4335, 100th
Cong., 2d Sess. (1988).
219. See, e.g., The National Biological Diversity Conservation and Environ-
mental Research Act: Hearings Before the Subcomm. on Natural Resources, Ag-
riculture Research and Environment of the House Comm. on Science, Space, and
Technology, 100th Cong., 2d Sess. 6 (1988) (statement of Dale Robertson, Chief,
U.S. Forest Service, on H.R. 4335); see also Cynthia Carlson, NEPA and the Con-
servation of Biological Diversity, 19 ENVTL. L. 15, 34-35 (1988).
220. David Blockstein, unpublished memorandum (1989).
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By insisting that federal agencies consider the ecological con-
sequences of their actions, EPA can promote advances in assess-
ing biological diversity. Agencies that must predict effects on bio-
logical diversity need more than models; they need to know the
current inventory and status of natural systems in the affected
area and its surrounding region. Gathering this information may
generate benefits that go beyond the consideration of the pro-
posed action at issue. It may help form the foundation for a more
comprehensive understanding of current trends in ecological
health. If EPA also insists that monitoring be a part of any pro-
ject, then federal agencies will gain a better understanding of how
well their models predict the actual effects of actions on biological
diversity.2 2 1
B. Investigating Effects of Water and Air Pollution
Research on the effects of water and air pollution on the en-
vironment is critical to provide the information required for intel-
ligent regulatory and management decisions. It is the foundation
on which EPA can move forward in all of the areas discussed
above for regulatory reform. Research is used not just as a sound
basis for comparative risk assessment, but also as part of the ad-
ministrative record legally required to justify promulgated rules.
As the Kennecott case 22 2 illustrated, a lack of scientific support
for a regulatory standard, especially one not tied to human
health, is cause for a court to send the decision back to EPA to
produce adequate documentation.
In order for research programs to be useful, however, they
must pose questions that are relevant to policy makers and regu-
lators. If, instead, Agency researchers merely explore intriguing
scientific questions, then their work will suffer the same fate as
the National Acid Precipitation Assessment Program (NAPAP).
NAPAP's results were largely ignored by Congress in drafting the
acid rain provisions of the Clean Air Act Amendments of 1990
because NAPAP became obsessed by the need to sponsor the best
science. But, the best science and the best models are not neces-
221. 42 U.S.C. § 4321 (1988) (stating purpose of NEPA is to enrich the un-
derstanding of the ecological systems and natural resources important to the
nation).
222. Kennecott Copper Corp. v. EPA, 462 F.2d 846 (D.C. Cir. 1972). See
supra notes 173-175 and accompanying text for a discussion of the case.
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sarily the best way to get answers to the most important policy
issues.2 2
1. Water Pollution
The FWPCA instructs EPA to investigate natural processes.
It requires the Agency to "conduct research on the harmful ef-
fects on the health and welfare of persons caused by pollutants in
water."22 As with the other welfare provisions of environmental
statutes, this provision authorizes consideration of ecological ef-
fects. EPA's conservation research responsibilities 2 5 include col-
lecting and disseminating basic data on chemical, physical, and
biological effects of varying water quality. 2 6 The Senate Public
Works Committee that approved this provision explained that
"[iun order to restore the natural chemical, physical, and biologi-
cal integrity of the nation's waters, a great deal more must be
learned about the nature and functioning of aquatic ecosystems
and the impact of improper land use development. '227
In some areas of ecological concern, the statute itself draws
the connection between biological effects and human welfare. For
instance, the FWPCA discusses the effects of bioaccumulation on
aquatic commercial and sport industries.2 2 It directs EPA to con-
duct research to determine "methods to reduce and remove . ..
pollutants from the relevant affected aquatic species so as to re-
store and enhance these valuable resources. '12  The legislative
history of this provision indicates that research should address
the health effects of water pollution on both "human and aquatic
species. "230
To a large extent, the importance of the FWPCA lies in its
authorization of grants. In addition to the more well-known con-
223. Leslie Roberts, Learning From an Acid Rain Program, 251 SCIENCE 1302
(1991) (quoting Edward Rubin, NAPAP participant).
224. 33 U.S.C. § 1254a (1988).
225. Id. § 1254.
226. Id. § 1254(b)(6).
227. S. REP. No. 414, supra note 61, at 13, reprinted in 1972 U.S.C.C.A.N. at
3680.
228. 33 U.S.C. § 1254a.
229. 33 U.S.C. § 1254a (1988).
1230. 133 CONG. REc. H131 (daily ed. Jan. 7, 1987) (statement of Rep.
Howard).
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struction grants, the law authorizes grants to colleges and univer-
sities to "conduct basic research into the structure and function
of fresh water aquatic ecosystems, and to improve understanding
of the ecological characteristics necessary to the maintenance of
the chemical, physical, and biological integrity of fresh water
aquatic ecosystems. '"2 3 ' The statute also directs EPA to adminis-
ter grants to improve "methods and procedures to identify and
measure the effects of pollutants on the chemical, physical, and
biological integrity of water ... ."I"s These grants and the re-
search EPA conducts are the mortar for improvements in regula-
tory programs that support a solid response to the SAB'S call for
consideration of ecological risk.
2. Air Pollution
The Clean Air Act also spells out a research agenda for EPA
to "collect and disseminate . . . basic data on chemical, physical,
and biological effects of varying air quality .... ,,233 An impor-
tant biological concern about air quality has been the effect of
acid precipitation on vegetation and lakes. Although recent acid
precipitation research was conducted under the auspices of
NAPAP, 2.' that program's results challenge EPA to continue to
assess and research issues under its Clean Air Act authority.
2 5
The Clean Air Act Amendments of 1990 require EPA to de-
termine the best response to acid deposition.3 6 Section 404 re-
231. 33 U.S.C. § 1254(r).
232. Id. § 1255(d)(3).
233. 42 U.S.C.A. § 7403(b)(6) (West Supp. 1991).
234. Authorized by the Energy Security Act of 1980, Pub. L. No. 96-294,
§ 701, 94 Stat. 611, 770 (codified at 42 U.S.C. § 8901 note (1988)). This statute
did not limit existing EPA authority. 42 U.S.C. § 8904(b).
235. NAPAP was directed to determine the sources, effects, costs, and policy
options for understanding and countering acid deposition in the United States.
There is little dispute over NAPAP's findings that acid precipitation has adversely
affected aquatic life in about 10% of eastern lakes and streams, and that it has
contributed to the decline of red spruce stands. Leslie Roberts, How Bad is Acid
Rain?, 251 SCIENCE 1303 (1991). Compared to sulfur dioxide, ozone appears to be
the more important pollutant affecting forest growth. In fact, the declining health
of mixed conifer forests in the San Bernardino Mountains of California has been
linked to anthropogenic sources of ozone. NAPAP Integrated Assessment: Ques-
tions 1 and 2, 2-2 (External Review Draft, Aug. 1990).
236. Pub. L. No. 101-549, sec. 404, 104 Stat. 2399, 2632 (codified at 42
U.S.C.A. § 7651 note (West. Supp. 1991)).
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quires EPA to submit a report to Congress on the "feasibility and
effectiveness of an acid deposition standard or standards to pro-
tect .. .sensitive aquatic and terrestrial resources."23 7 This re-
search must include an identification of the sensitive ecosystems
that may be affected by acid precipitation, a description of the
deposition standards (including numerical values) that would pro-
tect these ecosystems, a description of the use of such standards
in other jurisdictions, an explanation of measures needed to inte-
grate such standards in the Clean Air Act, a description of the
current state of knowledge and the additional research needed to
understand source-receptor relationships to develop a control
program, and a description of the impediments to implementa-
tion of a control program and its cost-effectiveness.2" This re-
search is one of the most specific congressional commands to EPA
to account for the effects of pollution on ecosystems. The study,
due by 1993, should provide a model for addressing the relation-
ship between other kinds of pollution and the maintenance of bi-
ological diversity.
Research into the effects of an important source of acid rain,
nitrogen oxides (NO.), has raised concerns about the impact of
these oxides on biological systems. Through its signature in 1988
to the United Nation Economic Commission for Europe's
(UNECE) Protocol on Nitrogen Oxides 2 39 the United States com-
mitted to freeze its NO, emissions at 1977 levels by 1996, and to
237. Id.
238. Id.
239. In 1979, the United States became party to the United Nations Eco-
nomic Commission for Europe's Convention on Long-Range Transboundary Air
Pollution, Nov. 13, 1979, 18 I.L.M. 1442. This 34-nation framework agreement
counts among its signatories the United States, Canada, the Soviet Union, and
virtually all of Eastern and Western Europe. The Convention sets forth general
obligations to control transboundary air pollution, but leaves negotiation of spe-
cific reduction measures to subsequent protocols.
The first substantive protocol, calling for the 30% reduction of sulfur dioxide
emissions, was signed at Helsinki. in 1987. The United States abstained, but signed
a second substantive protocol for the control of nitrogen oxides (NO,) emissions,
at Sofia, Bulgaria, in November 1988. The NO, Protocol required parties to freeze
NO, emissions by 1996 at 1987 levels or those of a previous specified year. The
United States specified 1977. The parties were also required to negotiate phased
emissions reductions, based in part on the concept of "critical loads," and to com-
mence actual reductions by 1996. Protocol to the 1979 Convention on Long-Range
Transboundary Air Pollution Concerning the Control of Emissions of Nitrogen
Oxides or Their Transboundary Fluxes, Oct. 31, 1988, 28 I.L.M. 214.
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undertake negotiations for phased reductions based on ecological
tolerances or "critical loads."24 Although the exact extent of the
reductions remains unclear, pending further scientific discussion
and formal negotiations, they are likely to be significant. EPA is
currently engaged in an assessment process aimed at defining en-
vironmentally safe levels for NO x deposition into sensitive U.S.
ecosystems. In this context, identification of long-term threats to
biodiversity is central to the Agency's inquiry.
A critical load states a threshold level of pollutant deposition
beyond which environmental degradation will result. The critical
loads approach was created as a means of defining an environ-
mental baseline for pollution control regimes.2 1 Although the
concept has potentially broader application, critical loads science
and policy to date have been developed primarily in the acid rain
context, with most of the key research carried out in the Nether-
lands and the Nordic countries. Pursuant to the NO x Protocol's
requirements for further negotiations based on critical loads, sci-
entific meetings continue to define an ecological basis for future
reductions. These discussions are currently taking place within
the UNECE Working Group on Abatement Strategies.
Nitrogen deposition, as considered in the critical loads dis-
cussions, includes NO x species that lead to acidification of soils
and water, as well as nitrogen-containing ammonium ions that act
as nutrients, "fertilizing" terrestrial and aquatic ecosystems. Be-
cause nitrogen is a nutrient, potentially acidifying deposition is
often metabolized by biota before it can exceed the buffering ca-
pacity of impacted ecosystems. In light of this, it has often been
argued that nitrogen deposition short of acidification is environ-
mentally benign.242 However, fertilization of ecosystems may dis-
rupt prevailing competitive equilibria among vegetation. Nitrogen
deposition in nitrogen-poor habitats may result in the disappear-
ance of certain species, by favoring competing species that thrive
in nitrogen-rich environments.2 43
240. See Richard N. Mott, Critical Loads Weighs In, ENVTL. F., May-June
1989, at 12, 13.
241. Id. at 13.
242. See generally CRITICAL LOADS FOR SULPHUR AND NITROGEN (J. Nilsson &
P. Grennfelt eds., 1988) (report from a workshop held at Skokloster, Sweden, Mar.
19-24, 1988).
243. Hermann Ellenberg of the Institut fur Weltforstwirtschaft und Okologie
in Germany has estimated that some 75-80% of endangered flora in northwestern
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EPA's current assessment process may ultimately confirm
the need for significant reductions in NOx emissions. The NOx
Protocol is not a Senate-ratified treaty but an executive agree-
ment that requires a preexisting legislative basis to allow EPA to
meet its obligations. For the research and assessment currently
underway, an independent legislative authority is not at issue.
This work will promote a better understanding of the threats to
biological diversity and help survey sensitive ecosystems. But for
the ultimate reduction of NO X emissions based on the critical
loads concept, EPA must invoke Clean Air Act secondary NAAQS
authority as its legislative basis.24 To date, EPA has set NAAQS
for only one species of NO. (NO2), and the secondary standard is
identical to the primary standard.24
5
However, the NAAQS authority to protect ambient air qual-
ity does not squarely address deposition of airborne contami-
nants. Safe ambient levels of a pollutant do not ensure safe depo-
sition levels. Moreover, the "direct" effects of ambient pollutants
are distinct from the cross-media effects of deposition loading.
Nevertheless, an expansive interpretation of EPA's authority to
set secondary NAAQS for NO x may be sufficient to allow it to
implement the Protocol's critical loads provision to protect
against threats to biodiversity. Practical research directed at de-
termining the best way to monitor critical loads will pave the way
for sound regulatory protection.
C. Environmental Monitoring and Assessment Program
In 1990, EPA's Office of Research and Development began a
major initiative to monitor ecological trends for the purpose of
predicting future problems before they become severe. This initi-
ative, the Environmental Monitoring and Assessment Program
(EMAP), is designed to complement, supplement, and integrate
ecological risk data and expertise from the program offices. The
EMAP is still too young for its effectiveness to be evaluated, but
if it meets its ambitious goals, EMAP will showcase the kind of
Europe survive only in ecosystems with nitrogen-poor soils. Hermann Ellenberg,
Floristic Changes Due to Nitrogen Deposition in Central Europe, in CRITICAL
LOADS FOR SULPHUR AND NITROGEN 375 (J. Nilsson and P. Grennfelt eds., 1988).
244. 42 U.S.C.A. § 7410(a)(2)(A) (West Supp. 1991). See supra notes 161-186
and accompanying text (discussing secondary standards).
245. 40 C.F.R. § 50.11 (1991).
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interdisciplinary, coordinated, practical work that is necessary for
EPA to incorporate concerns about biological diversity in its pro-
grams. It will also answer critics of EPA's research program who
have long called for a system to better establish the relationships
between anthropogenic stress and ecosystem responses.24 6
The focus of EMAP is to answer four questions to provide a
foundation for regulators who seek to address ecological concerns
in their programs: What is the current status of ecological re-
sources? What proportions of the resources are degrading? What
are the likely causes of adverse effects? How do adversely affected
ecosystems respond to control and mitigation programs? 24 7
Furthermore, EMAP goes beyond providing background eco-
logical health indicators to address some of the larger concerns
for biological diversity. For instance, the landscape characteriza-
tion element of EMAP will document the principal components
of landscape structure in a geographic area. Elements include the
physical setting, the biological composition, and human activity
patterns. The purpose of this exercise is to survey the health of
ecosystems in a large area and identify the anthropogenic sources
of stress. Mapping will establish a baseline for monitoring and
assessment.4 8
The EMAP program may also lay the groundwork for the in-
teragency coordination necessary for exploring cross-disciplinary
questions regarding biological diversity. Such EMAP initiatives as
the forest health study, designed in conjunction with the U.S.
Forest Service, show progress in overcoming administrative barri-
ers to cooperation. The EMAP effort will also enhance EPA's ex-
pertise in ecology. This expertise will be important in guiding the
Agency through its regulatory initiatives to protect biological
246. See, e.g., ENVIRONMENTAL MONITORING, ASSESSMENT AND MANAGEMENT:
THE AGENDA FOR LONG-TERM RESEARCH AND DEVELOPMENT 10-18 (Sidney Draggan
et al. eds., 1987) (Summary Report of the Expert Panel meeting held May, 1984);
NATIONAL ACADEMY OF SCIENCES, ENVIRONMENTAL MONITORING (1977); National
Environmental Monitoring: Hearings Before the Subcomm. on Natural Re-
sources, Agriculture Research and the Environment of the House Comm. on Sci-
ence and Technology, 98th Cong., 1st Sess. 28-40 (1983) (statement of James J.
Reisa).
247. U.S. EPA, ENVIRONMENTAL MONITORING AND ASSESSMENT PROGRAM:
OVERVIEW 1 (1990).
248. Id. at 4; see also J. Michael Scott et al., Species Richness: A Geographic
Approach to Protecting Future Biological Diversity, 37 BIOSCIENCE 782 (1987).
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diversity.
D. The U.S. Environmental Protection Agency's Biological
Assessments
One critical aspect of protecting biological diversity, the re-
covery of threatened and endangered species, can be enhanced by
better understanding the indirect and cumulative effects of EPA
actions on the environment. Biological assessments provide a ve-
hicle for accomplishing this task.24 9 Nonetheless, it is important
to remember that even effective assessments and restrictions
under the ESA can only go so far toward ensuring protection of
biological diversity. Because the ESA applies only to species, sub-
species, and populations, it often neglects the large-scale elements
of biological diversity, communities, and landscapes. Even more
important, the ESA does not compel early, proactive assessment
to protect biological diversity before particular species face immi-
nent destruction. However, by forcing agencies to predict effects
of their actions on some species, the ESA enhances the overall
federal environmental assessment network.
Section 7(a)(2) of the ESA requires EPA to "insure that any
action authorized, funded, or carried out by [the Agency] . . . is
not likely to jeopardize the continued existence of any endan-
gered species or threatened species or result in the destruction or
adverse modification of habitat of such species."2 0 An important
part of meeting this statutory mandate is the preparation of bio-
logical assessments. Biological assessments evaluate the potential
effects of a proposed action on listed species and their critical
habitats and include an analysis of cumulative effects.2 51 To pre-
pare a biological assessment, EPA must study the effects of its
actions on the ecology of affected areas.
Although only required by ESA regulations for "major con-
struction activities, 2 52 the biological assessment can be prepared
anytime EPA finds that an action, such as funding or permitting
a project, may affect a threatened or endangered species or its
249. See supra note 118 and accompanying text for a discussion of EPA's
difficulties in complying with the ESA.
250. 16 U.S.C. § 1536(a)(2) (1988).
251. 50 C.F.R. § 402.12(f)(4) (1990).
252. Id. § 402.12(b)(1).
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critical habitat. Regardless of whether the Agency prepares a bio-
logical assessment for an action that may affect a listed species, it
is required to enter into formal consultation with the FWS to
meet its section 7(a)(2) mandate .2 5 Formal consultation requires
that EPA submit a "description of the manner in which the ac-
tion may affect any listed species or critical habitat and an analy-
sis of any cumulative effects. 2 5 4 Therefore, the Agency must en-
gage in the same kind of investigation whether or not it formally
labels the study a biological assessment.
Because the consequences of EPA regulatory actions affect a
wide variety of natural systems, the Agency should be vigilant in
meeting its section 7(a)(2) obligations. The Agency ought to ex-
plore the effects of pollution standards, permits, program approv-
als, clean-up decisions, and delegations on sensitive species.2 15
EPA needs to engage in more rigorous examinations of the effects
proposed regulations will have on listed species or their critical
habitats. Not only will this allow EPA to better make a "may af-
fect" determination (which triggers formal consultation),2 5 1 it will
also augment our understanding of the relationship between envi-
ronmental stresses and plant and animal populations. A mosaic of
biological assessments will begin to form a picture of the conser-
vation implications of EPA's actions and allow future regulation
and management to better protect biological diversity.
E. Natural Resources Damages
EPA plays an important role in the restoration of ecosystems
damaged by oil or hazardous chemical spills. The Agency can be-
come the center for technical assistance to help natural resources
trustees evaluate damage due to spills. By encouraging trustees to
assess harm and press responsible parties for recovery, EPA will
not simply promote better cleanups. It will also create powerful
253. This requirement is waived when an agency prepares a biological assess-
ment, concludes that its action will not adversely affect a species or adversely
modify critical habitat, and the FWS concurs. Id. § 402.12(k).
254. Id. § 402.14(c)(4).
255. An Alabama man recently filed a citizen suit alleging ESA § 7(a)(2) vio-
lations in EPA's approval without FWS consultation of Alabama NPDES permits,
regulations, and water quality standards that may affect listed species. Complaint,
Mudd v. Reilly, CV-91-P-1392-S (N.D. Ala. June 19, 1991).
256. 50 C.F.R. § 402.14(a) (1990).
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deterrents to prevent spills.
The Comprehensive Environmental Response, Compensa-
tion, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986
(SARA),5" establishes liability for damages to natural resources
resulting from the release of hazardous materials.2 58 Natural re-
sources are defined as "land, fish, wildlife, biota, air, water,
ground water, drinking water supplies, and other such resources
.. ."29 Only trustees authorized by the statute may sue to re-
cover damages to natural resources.2 0 These damages may be
used to restore the harmed environment to its original condition
or make up for the harm by restoring or dedicating a similar envi-
ronment elsewhere.2 1 Because restoration costs can be so high,
natural resources damages have the potential to be powerful in-
centives to raise the level of care with which handlers treat haz-
ardous chemicals.
The potential for natural resources damages to restore eco-
systems and provide incentives to prevent harm in the first place
has not been realized, primarily because EPA (and the Depart-
ment of the Interior) have not done enough to implement the
statutory provisions.1 2 EPA is not a trustee; however, it does play
a critical role in promoting natural resources damages claims by
gathering information on damages, notifying trustees, and as-
signing duties to trustees. EPA can better protect biological di-
versity by improving its implementation of these three
responsibilities.
A trustee cannot go forward with a claim for natural re-
257. 42 U.S.C. §§ 9601-9675 (1988).
258. Id. § 9607(f).
259. Id. § 9601(16).
260. Trustees include federal agencies, state and local governments, and In-
dian tribes. Id. § 9607(f).
261. See generally Barry Breen, Citizen Suits for Natural Resource Dam-
ages: Closing a Gap in Federal Environmental Law, 24 WAKE FOREST L. REV. 851
(1989) (discussing natural resources damages under a variety of federal environ-
mental statutes).
262. Id. at 861, 870 (citing Ohio v. United States Dep't of the Interior, 880
F.2d 432 (D.C. Cir. 1989)); Jay D. Hair, NWF Takes Up Call for Natural Re-
sources Protection, ENVIRONMENT, May 1987, at 9. See also Roger C. Atkeson &
Timothy B. Dower, The Unrealized Potential of Superfund: Mobilizing New Pro-
tection for Natural Resources, ENVIRONMENT, May 1987, at 6.
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sources damages without information about the nature and extent
of harm done. Because the 1986 amendments to CERCLA deleted
the costs of preparing natural resource damage assessments as a
legitimate expense that could be charged to the Superfund ac-
count,1 3 trustees may be thwarted from pursuing claims because
they do not have the money to conduct an assessment. EPA can
take the lead in gathering information and providing technical
support and guidance to make it easier for trustees to press their
claims for damages. For instance, when EPA conducts a Remedial
Investigation-Feasibility Study to evaluate a Superfund site, it
should be watchful for evidence of natural resources damage.2 64
Any expenses incurred in conducting an assessment of damages
can be recovered as part of the natural resources damages suit.
EPA must notify trustees of potential natural resources dam-
ages and coordinate with them the planning of the cleanup.2"
Before settling a Superfund case, EPA is required to notify the
appropriate natural resource trustee to encourage it to participate
in negotiations with the potentially responsible party.2" EPA can
implement a program to more actively involve trustees in negoti-
ating consent decrees to settle Superfund cases. This would in-
volve not only providing the trustee with useful information
about the site, but also weighing the natural resources damages
more heavily in EPA negotiating positions.
The National Contingency Plan (NCP), which sets the guide-
lines for Superfund cleanups, requires EPA to designate natural
resource trustees and assigns trustee duties. The NCP currently
leaves the decision of whether to bring a natural resources dam-
ages action to the discretion of the trustee.26 7 EPA could
strengthen the NCP to eliminate this discretion, so that trustees
would have to sue for legitimate claims or face citizen suits com-
pelling them to exercise their duties.
Finally, it is worth noting that the new Oil Pollution Act of
263. Superfund Amendments and Reauthorization Act of 1986, Pub. L. No.
99-499, § 517, 100.Stat. 1613, 1772 (codified at 26 U.S.C. § 9507 (1988)).
264. CERCLA requires EPA to prepare a National Contingency Plan (NCP)
to, among other things, establish methods for "determining the appropriate extent
of removal, remedy, and other measures . 42 U.S.C. § 9605(a)(3).
265. Id. § 9604(b)(2).
266. Id. § 9622(j).
267. 40 C.F.R. § 300.74 (1985); 40 C.F.R. § 300.615 (1990).
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1990 contains provisions for the same trustees to recover natural
resources damages for oil spills.2 6 8 Unlike the Superfund, the Oil
Spill Liability Trust Fund established by the Act contains monies
that can be used to pay costs incurred by trustees to assess dam-
ages and develop plans for "restoration, rehabilitation, replace-
ment, or acquisition . . 269 EPA will be consulting with the
Department of Commerce to promulgate regulations for the as-
sessment of natural resource damages.2 " To reduce ecological
risk, EPA should allow quick and easy access to Oil Spill Liability
Trust Fund dollars so that trustees can efficiently assess damages
and build evidence for negotiations with, or a suit against, the
responsible party.
V. MANAGING AND PLANNING NATURAL SYSTEM PROTECTION
EPA plays an important role in managing and planning for
natural system protection. One of the basic insights of ecology is
that management for individual species can fall short of protect-
ing biological diversity on a large scale. Instead, management of
whole systems that considers the interactions among species and
their environment will be much more effective at protecting bio-
logical diversity. Where EPA has the authority to deal with re-
source concerns at a larger scale than the regulation of pollution
from particular sources, it can develop improved ecosystem pro-
tection techniques. EPA should seize opportunities to address
biological diversity concerns at the same time that management
and planning decisions are being made about an ecosystem. Plan-
ning for healthy ecosystems will save effort in the long run as
threats to individual species are avoided.
A. Protecting Wetlands Ecosystems
In keeping with the objective of the FWPCA to "restore and
maintain the chemical, physical and biological integrity of the
Nation's waters,"2 1 section 404 prohibits the discharge of
dredged or fill material into the waters of the United States, in-
268. Pub. L. No. 101-380, § 1002(a)(2)(A), 104 Stat. 484, 489-90 (codified at
33 U.S.C.A. § 2702 (West Supp. 1991)).
269. Id. at § 1012(a)(2), 104 Stat. at 498 (codified at 33 U.S.C.A. § 2712).
270. Id. at § 1006(e)(1), 104 Stat. at 496 (codified at 33 U.S.C.A. § 2706).
271. 33 U.S.C. § 1251(a) (1988).
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cluding wetlands, without a permit 2 72 The section 404 program is
administered jointly by EPA and the Army Corps of Engineers
(Corps).27 s The Corps has primary responsibility for the permit
program and is authorized to issue permits for the discharge of
dredged or fill material.
2 7
'
EPA has the responsibility to: develop the environmental
guidelines used to evaluate permit applications (404(b)(1) Guide-
lines);2 75 review proposed permits and prohibit discharges with
unacceptable impacts on municipal water supplies, shellfish beds
and fishery areas (including spawning and breeding areas), and
wildlife or recreational areas (404 veto) ;276 oversee state assump-
tion of the program;277 interpret statutory exemptions; and deter-
mine the jurisdictional reach of the section 404 program.27
Section 404 is the principal federal regulatory program affect-
ing wetlands-particularly productive and sensitive waters that
merit special protection. The CEQ recently identified the section
404 program as contributing to the federal effort to conserve bio-
logical diversity.279 Wetlands provide critical habitat for many im-
portant species of fish and wildlife, including about one-third of
the species listed by the FWS as threatened and endangered.
28 0
They also export plant particles, called detritus, that serve as
food for aquatic organisms in adjacent waters. But wetlands also
serve a wider variety of animals and plants. According to EPA:
Most commercial and game fish use coastal marshes and estuaries
as nursery and/or spawning grounds .... Inland wetlands are also
272. Id. § 1344(a) (permit requirement); id. § 1319(a) (enforcement).
273. The FWS and the National Marine Fisheries Service have important ad-
visory roles in the program.
274. 33 U.S.C. § 1344(a).
275. Id. § 1344(b)(1).
276. 33 U.S.C. § 1344(c) (1988).
277. Id. § 1344(g)-(h).
278. 43 Op. Att'y Gen. 15 (1979); National Wildlife Fed'n v. Hanson, 859 F.2d
313, 315-16 (4th Cir. 1988); In re Alameda County, 672 F. Supp. 1278, 1285-86
(N.D. Cal. 1987); Memorandum of Agreement Between the Department of the
Army and the Environmental Protection Agency Concerning the Determination of
the Geographic Jurisdiction of the Section 404 Program and the Application of
the Exemptions under Section 404(f) of the Clean Water Act (Jan. 19, 1989).
279. COUNCIL ON ENVTL. QUALITY, supra note 1, at 178. See also COUNCIL ON
ENVTL. QUALITY, ENVIRONMENTAL QUALITY 1985, at 277-82 (1985).
280. FISH AND WILDLIFE SERVICE, U.S. DEP'T OF THE INTERIOR, WETLANDS:
MEETING THE PRESIDENT'S CHALLENGE 17 (1990).
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valuable fish and wildlife habitats. Most freshwater fish feed upon
wetland-procedured food and use wetlands as nursery grounds.
Most of the important recreational fish spawn in wetlands. A vari-
ety of bird-life-ducks, geese, redwinged blackbirds, and a large
number of other songbirds-feed, nest, and raise their young in in-
land wetlands. Muskrat, otter, and beaver are some of the more
familiar wetland mammals, but others, like deer, use wetlands for
food and shelter. Black bear find refuge and food in forested and
shrub swamps in many areas.3 8'
In addition to wetlands, the 404 program concerns itself with
other "special aquatic sites," such as mud flats, vegetated shal-
lows, and riffle and pool complexes in streams. It also covers the
rivers, lakes, and streams normally regarded as "waters of the
United States. 21 2 The FWPCA authorizes EPA to prohibit a dis-
charge to any waters where such discharge would have an unac-
ceptable adverse effect on shellfish beds, fishery areas (including
spawning and breeding areas), and wildlife, among other things.2 8
The Corps can authorize discharges by either individual or
general permits. The Corps can issue general permits on a state,
regional, or nationwide basis for activities that are similar in na-
ture and will cause minimal adverse environmental effects indi-
vidually or cumulatively.28' The Corps evaluates both particular
and general 404 permit applications with a two-part test, deter-
mining whether the project complies with the 404(b)(1) Guide-
lines, and whether it is in the public interest.28 The Guidelines
contain substantive environmental criteria used in evaluating dis-
charges of dredged or fill material. The public interest review is a
balancing test in which the public and private benefits of a pro-
ject are weighed against its adverse impacts to the environment.
The Corps recognizes in its permit regulations the problem of loss
281. U.S. EPA, AMERICA'S WETLANDS: OUR VITAL LINK BETWEEN LAND AND
WATER 4 (1988).
282. 40 C.F.R. §§ 230.40-230.45 (1991) (part of EPA's 404(b)(1) Guidelines).
Special aquatic sites possess "special ecological characteristics of productivity,
habitat, wildlife protection, or other important and easily disrupted ecological val-
ues. These areas are generally recognized as significantly influencing or positively
contributing to the general overall environmental health or vitality of the entire
ecosystem of a region." Id. § 230.3(q-1).
283. 33 U.S.C. § 1344(c) (1988).
284. Id. § 1344(e). Currently there are 26 nationwide permits. 33 C.F.R. pt.
330 (1991).
285. Id. § 320.4(b)(4).
19921 493
ENVIRONMENTAL LAW
of biological diversity through fragmentation."'
Reflecting the goals of the FWPCA, Congress directed that
the 404(b)(1) Guidelines consider the effect of the discharge not
only on human health, but also on marine life, including "the
transfer, concentration, and dispersal of pollutants or their by-
products through biological, physical, and chemical processes;
changes in marine ecosystem diversity, productivity, and stabil-
ity; and species and community population changes.'2 8 7 The
Guidelines in turn establish key policies for species and habitat
preservation. For instance, the discharge of dredged or fill mate-
rial is prohibited unless it can be demonstrated that it will not
have an unacceptable adverse impact, individually or cumula-
tively, on the aquatic ecosystem.2" Also, the degradation or de-
struction of special aquatic sites, such as the filling of wetlands, is
considered to be among the most severe environmental impacts
addressed by section 404.89
The 404(b)(1) Guidelines prohibit discharge if there is a
practicable alternative with less adverse impact on the aquatic
environment. The Guidelines also presume that there are alterna-
tives with fewer impacts for projects proposed for special aquatic
sites that are not water dependent.2 9 In any event, the Guide-
lines prohibit the discharge of dredged or fill material if it would
cause or contribute to significant degradation of the waters of the
United States, including wetlands. The interpretation of these
key provisions has been the subject of much debate.29' EPA can
improve the 404(b)(1) Guidelines by providing an appropriately
limited definition of "water dependent" activities and precluding
any nonwater dependent development of special aquatic sites.2 "
286. Id. § 320.4(b)(3) ("[Clumulative effect of numerous piecemeal changes
can result in a major impairment of wetlands resources.").
287. 33 U.S.C. § 1343(c) (incorporated by reference into 33 U.S.C.
§ 1344(b)(1)) (emphasis added).
288. 40 C.F.R. §§ 230.1(c), 230.10 (1991).
289. Id. § 230.1(d).
290. Id. § 230.10(a)(3).
291. See, e.g., Oliver A. Houck, Hard Choices: The Analysis of Alternatives
Under Section 404 of the Clean Water Act and Similar Environmental Laws, 60
U. CoLo. L. REV. 773, 829-831 (1989); Shannon J. Kilgore, Comment, EPA's Evolv-
ing Role in Wetlands Protection: Elaboration in Bersani v. U.S. EPA, 18 Envtl.
L. Rep. (Envtl. L. Inst.) 10,479, 10,488 (1988).
292. Houck, supra note 291.
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EPA's authority to determine what areas are jurisdictional
waters, especially with respect to wetlands, and what activities
are exempt from regulation also holds potential as a tool for eco-
logical protection. In many instances, the regulation of wetlands
is land use regulation that encroaches on the states' traditional
control of land use. Still, the appellate courts have generally sup-
ported wetlands preservation when the agencies act assertively.
For instance, the U.S. Supreme Court has unanimously upheld
the regulation of wetlands adjacent to other waters and rejected a
claim that these wetlands must be periodically inundated by nav-
igable waters to fall under the government's FWPCA jurisdic-
tion.2 An appellate court has upheld EPA's approach to wetland
delineation, eschewing a much less generous view of the govern-
ment's jurisdiction proposed by the Corps.29 4 Also, a myriad of
courts has rejected exemption claims by land developers, preserv-
ing an extremely narrow interpretation of the exemptions for
farming and silviculture that Congress enacted in 1977 as mid-
course corrections to section 404.215 In step with this trend are
decisions in the enforcement area, where the courts are upholding
stringent criminal sentences for wetlands violations, even by first-
time violators. 96
Unfortunately, EPA has not fully realized its potential to
protect wetlands and other special aquatic sites. Only recently
has it begun to exercise its 404(c) veto authority to deny proposed
Corp permits. The Agency has conducted a number of advance
identifications to designate areas as unsuitable for the discharge
293. United States v. Riverside Bayview Homes, Inc., 474 U.S. 121 (1985).
294. Avoyelles Sportsmen's League v. Marsh, 715 F.2d 897 (5th Cir. 1983).
295. See, e.g., Conant v. United States, 786 F.2d 1008, 1010 (11th Cir. 1986);
United States v. Huebner, 752 F.2d 1235 (7th Cir.), cert. denied, 474 U.S. 817
(1985); United States v. Akers, 785 F.2d 814, 820 (9th Cir. 1986); United States v.
Larkins, 852 F.2d 189, 192 (6th Cir. 1988).
296. The 1987 amendments to the Clean Water Act elevated knowing viola-
tions to a felony. Also, the new federal sentencing guidelines leave very little dis-
cretion for judges to grant probation to those convicted of environmental felonies.
See, e.g., United States v. Poszgai, 31 Env't Rep. Cas. (BNA) 1230 (E.D. Pa.
1989), aff'd, 897 F.2d 524 (3d Cir. 1990), cert. denied, 111 S. Ct. 48 (1990) (af-
firming 27 months to three years and a $202,000 penalty for a first offense);
United States v. Holland, 29 Env't Rep. Cas. (BNA) 2041, 2041 n.2 (11th Cir.
1989) (affirming three-year prison sentence, $205,000 fine, future probation con-
tingent on restoration of the resource, and preclusion from maritime contracting
for two years as a condition of future probation) (probation revocation).
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of dredged or fill material, pursuant to the 404(b)(1) Guidelines.
While both of these authorities hold some limited promise for the
protection of biodiversity, EPA has not yet exercised its advance
veto authority, which can be used to protect relatively intact eco-
systems in advance of a 404 permit application. The following dis-
cussion argues that combining the advance veto authority with
ecosystem identification is the most effective use of the Agency's
limited resources.
The 404(b)(1) Guidelines provide a planning process that can
result in more predictable decision making than case-by-case per-
mitting. The Guidelines authorize EPA and the Corps, which usu-
ally work in conjunction with other federal, state, and local re-
source and regulatory agencies, to identify sites that may be
considered suitable and areas that are generally unsuitable for the
discharge of dredged or fill material.29 This opportunity to plan
protection of biological diversity is known as advanced identifica-
tion (ADID). Without advance identification to plan for protec-
tion of large-scale ecosystems, piecemeal destruction is difficult to
detect. The CEQ recently endorsed ADID planning as a model for
efforts to protect biological diversity.2 9
In this planning process, information is developed that the
public can use to consider potential projects. The ADID process
may involve, collecting existing data and generating new data on
the aquatic system and its value to the surrounding and down-
stream aquatic ecosystems. This information is used to determine
the most valuable areas in need of the highest levels of protection.
The result of this process is, at minimum, the designation of areas
as generally suitable or unsuitable for use as discharge sites.299
The ADID process may also result in state or local land use or
regulatory restrictions. It could also prompt the use of EPA's veto
authority, discussed below, to restrict or prohibit discharges to
defined areas in advance of any application for a 404 permit. The
results of an ADID are not a final agency action and do not result
in an unequivocal denial or restriction of discharge300 EPA has to
date completed approximately fifty-eight ADIDs representing
297. 40 C.F.R. § 230.80 (1991).
298. COUNCIL ON ENVTL. QUALITY, supra note 1, at 173.
299. 40 C.F.R. § 230.80(a).
300. Id. § 230.80(b).
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every region of the country." 1
Under the authority of section 404(c), EPA may prohibit,
withdraw, or restrict the discharge of dredged or fill material into
waters of the United States if it would have unacceptable adverse
effects on municipal water supplies, shellfish beds and fishery ar-
eas (including spawning and breeding areas), wildlife, or recrea-
tional areas. This broad authority may be used before, during, or
after Corps action on a permit application. EPA has chosen to use
the 404(c) veto solely to deny individual permits the Corps has
proposed to grant. The first such veto was in 1981, and there have
been only nine completed in the eighteen year history of the pro-
gram.302 When challenged in court, EPA's veto has been upheld,
even with respect to permits the Corps proposed to grant for ac-
tivities that took place in years past-the so-called "after-the-
fact" permits.30 3 There is only one exception to date, a district
court opinion the government is likely to appeal.304
EPA's overall success in the courts on permit vetoes should
encourage EPA not only to exercise this option more frequently
than it has in the past, but also to consider a program of advance
vetoes or restrictions for particularly unique or intact wetland or
other aquatic ecosystems. EPA may prevent the future discharge
of any dredged or fill material in an area before anyone makes a
permit application. Moreover, there is no limit in the FWPCA or
regulations implementing 404(c) to the size of the area that can
be covered by a veto. 0 5 Thus, exercising the veto in advance, af-
301. T. Muir et al., Advance Identification of Urban Wetlands A Guide to the
ADID Process with Case Studies 2 (undated draft paper, on file with Office of
Wetlands Protection, U.S. EPA).
302. Information provided by the Office of Wetlands Protection, U.S. EPA
(Nov. 1990). Of an estimated 160,000 permits issued from the enactment of the
program to January 1, 1989, EPA exercised its 404(c) veto authority to prohibit a
Corps -
issued permit by only eight times. Houck, supra note 291, at 790.
303. Russo Dev. Corp. v. Reilly, 20 Envtl. L. Rep. (Envtl. L. Inst.) 20,938
(D.N.J. 1990) (upholding the veto of a 404 permit granted by the Corps after-the-
fact); Creppel v. United States Army Corps of Eng'rs, 19 Envtl. L. Rep. (Envtl. L.
Inst.) 20,134 (E.D. La. 1988); Bersani v. EPA, 674 F. Supp. 405 (N.D.N.Y. 1987),
aff'd, 850 F.2d 36 (2d Cir. 1988). For a more complete discussion of these veto
actions, see Houck, supra note 291, at 790-95.
304. James City County, Va. v. EPA, C.A. No. 89-156-NN (E.D. Va. Nov. 6,
1990).
305. Houck, supra note 291, at 790.
19921
ENVIRONMENTAL LAW
ter systematic evaluation of related ecosystems such as is contem-
plated in the ADID program, is the most promising way to pre-
serve wetlands biological diversity.
While the provision appears to have enormous potential to
preserve ecologically significant areas from development and
hence environmental degradation, EPA has never used the 404(c)
veto in advance of a 404 permit application to deny or restrict the
discharge of dredged or fill material in an area.306 One possible
reason why EPA does not use its advance veto authority is that
the alternatives analysis would not be possible where no activity
is proposed. However, EPA's regulations implementing 404(c)
state that "[in evaluating the unacceptability of such impacts
consideration should be given to the relevant portions of the sec-
tion 404(b)(1) guidelines. 3 0 7 The only required finding seems to
be that EPA reasonably determine that any discharge of dredged
or fill material (or discharges of over a certain amount, in the case
of a restriction as opposed to a denial) would have an unaccept-
able adverse effect on one or more of the resources specified in
section 404(c). No purpose would be served by having the Agency
hypothesize alternatives. Moreover, because the burden is on an
applicant to demonstrate that there are no practicable alterna-
tives to its proposed activity, such speculation on the part of EPA
would be inappropriate under the 404(b)(1) Guidelines.308
Fifth Amendment takings challenges always loom over the
section 404 program. However, an advance veto would reduce the
danger of a successful takings claim because there would be no
applicants who have invested considerable amounts of time and
money in a proposed project and possess concrete facts on which
to base a claim of economic deprivation. An advance veto could
alter property owners' expectations before they were financially
backed. However, even if the risk of a takings ruling were equal,
the advance veto would still be worth implementing because it
would promote preservation of relatively intact ecosystems and
would avoid the piecemeal approach of vetoing individual
306. Region One of EPA proposed to restrict the filling of Leonard Pond and
its associated wetlands in Agawam, Massachusetts in order to protect wildlife. 54
Fed. Reg. 35,927 (1989). As of May 1991, no regional recommendation on the pro-
posal had been issued.
307. 40 C.F.R. § 231.2(e) (1991) (emphasis added).
308. Id. § 230.10(a)(3).
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permits.
B. Estuary and Lake Management
Congress has singled out lakes and estuaries for special atten-
tion because of their economic importance and biological diver-
sity. In implementing programs to protect the Great Lakes, other
important lakes, and significant estuaries, EPA is responsible for
coordinating planning efforts to reduce pollution and enhance
ecosystems. The threat that nonpoint source pollution poses to
these aquatic systems requires management of development ac-
tivities within the watershed. By working with states and local
jurisdictions that exercise control over land use, EPA can directly
reduce the ecological risks caused by habitat alteration.
The National Estuary Program, which grew out of EPA's ef-
forts to coordinate protection of the Great Lakes and the Chesa-
peake Bay, is designed to create comprehensive management
plans to protect the "ecological integrity" of nationally significant
estuaries threatened by pollution or development.' 9 The CEQ
has described the program as a model for management efforts to
protect biological diversity. 10 The goals of the National Estuary
Program are to:
1) establish working partnerships among federal, state, and
local governments;
2) transfer scientific and management information, experi-
ence, and expertise to program participants;
3) increase public awareness of pollution problems and en-
sure public participation in consensus building;
4) promote basinwide planning to control pollution and
manage living resources; and
5) oversee development and implementation of pollution
abatement and control programs.3 1
309. U.S. EPA, SAVING BAYS AND ESTUARIES: A PRIMER FOR ESTABLISHING AND
MANAGING ESTUARY PROJECTS 1 (1989). Statutory authority for the National Estu-
ary Program was added to the FWPCA in the Water Quality Act of 1987, Pub. L.
No. 100-4, § 320, 100 Stat. 7 (codified at 33 U.S.C. § 1330 (1988)).
310. COUNCIL ON ENVTL. QUALITY, supra note 1, at 172.
311. U.S. EPA, supra note 309, at 2.
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When either a governor or EPA nominates an estuary in need
of supplemental control of point and nonpoint source pollution,
the Agency convenes a management conference. After defining
the problems of the estuary, the conference sets objectives and
adopts a Comprehensive Conservation and Management Plan
that includes "specific pollution control and resource manage-
ment plans." '312 EPA makes grants for research available.
By planning for an ecosystem rather than a medium, the Na-
tional Estuary Program is better able than conventional regula-
tory approaches to respond to cross-media pollution problems.
Moreover, by establishing partnerships with state and local gov-
ernments, EPA is better able to address land use issues. The
Chesapeake Bay Program, begun in 1977, served as a model for
the National Estuary Program when it was added to the FWPCA
a decade later.13 The Chesapeake Bay Program's success in get-
ting regional leaders to commit to specific goals to reduce pollu-
tion and 'control land use bodes well for the National Estuary
Program.
Although not estuaries, the Great Lakes are large water bod-
ies of national significance that face long-recognized threats to
their ecological integrity. Like the National Estuary Program, the
Great Lakes Program operates through cooperative agreements
with the many parties interested in the health of aquatic sys-
tems.31" The Great Lakes Program has an even longer history
than the Chesapeake Bay Program. Since 1970, the Great Lakes
Program has studied the causes and sources of pollution, includ-
ing the effects of airborne toxics, and adopted pollution reduction
plans. 3 1 5
Finally, EPA may select any lake in poor condition due to
eutrophication and high acidity for a demonstration program to
improve water quality. Clean lakes programs will address
nonpoint sources of pollution and "evaluate the feasibility of im-
312. Id. at 8.
313. Continuing authorization for the Chesapeake Bay Program is found in
the FWPCA at 33 U.S.C. § 1267.
314. See 33 U.S.C. § 1268 (1988) (authorizing EPA to "take the lead" in ef-
forts to meet water quality improvement goals).
315. See generally Barry G. Rabe & Janet B. Zimmerman, Cross-Media En-
vironmental Integration in the Great Lakes Basin, 22 ENVTL. L. 257-67 (1992).
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plementing regional consolidated pollution control strategies." '16
VI. CONCLUSIOl
In February 1990, an international group of herpetologists
gathered in Irvine, California to grapple with a baffling problem:
amphibian populations around the world appear to be declin-
ing.-17 There is no worldwide monitoring system of frog and toad
populations, so there is little quantitative information about a de-
cline, only overwhelming anecdotal evidence. Furthermore, the
reasons for the trend are obscure. Most biologists speculate that a
synergistic combination of factors is responsible, including in-
creased ultraviolet radiation due to stratospheric ozone depletion,
climate change, acid precipitation, habitat destruction, and expo-
sure to heavy metals, pesticides, and other contaminants. Nobody
knows enough to say which is the predominant factor. Current
understanding of amphibian biology is developed enough to sus-
pect that the animals may be "early indicators of environmental
decay." ' A research plan to investigate the causes and magni-
tude of the problem will need to be interdisciplinary and must
deal with complex logistical and causal issues. Strategies for re-
versing the decline will be even more difficult to develop.
These are the symptoms of a real threat to biological diver-
sity. They arise from assessments and observations that are unre-
lated to public health concerns, but that ultimately augur risks to
a wide variety of human and nonhuman life. 1 The challenge for
environmental protection is to embrace ecological elements, not
316. 33 U.S.C. § 1324(d)(1).
317. The information in this paragraph comes from three articles about
threats to amphibians published almost simultaneously: Marcia Barinaga, Where
Have All the Froggies Gone?, 247 SCIENCE 1033 (1990); Kathryn Phillips, Where
Have all the Frogs and Toads Gone?, 40 BIoScIENcE 422 (1990); and Richard L.
Wyman, What's Happening to the Amphibians?, 4 CONSERVATION BIOLOGY 350
(1990). See also Sandra Blakeslee, Scientists Confront an Alarming Mystery: The
Vanishing Frog, N.Y. TIMES, Feb. 20, 1990, at C4.
318. Barinaga, supra note 317, at 1034. Amphibians are sensitive indicators of
environmental change because they have permeable skin, they live on both land
and water at different stages of life, and they occupy a high position on the food
chain. Id.
319. In fact, without a formal monitoring system for amphibians, scientists
discovered the decline fortuitously, by comparing notes at a conference in Septem-
ber 1989. Blakeslee, supra note 317; Phillips, supra note 317.
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just to broaden the environmental concerns we protect, but to
deepen our ability to detect threats to the human environment.
The divergence of conservation law and public health (pollution)
law makes solving real environmental problems more difficult.
EPA's environmental protection authorities are meant to strike a
balance between human health and other ecological concerns in
the belief that dedicating resources to both achieves greater bene-
fits than a narrower focus on just one. EPA should reevaluate its
programs under these authorities and use biological diversity as a
framework for protecting environmental quality.
Biological diversity as an integrative concept offers compli-
mentary messages for two audiences. First, resource managers
cannot maintain natural systems without addressing the commer-
cial incentives that drive environmentally destructive practices.
Second, pollution control administrators cannot fully protect
human welfare without considering wider environmental distur-
bances. We were unprepared for the amphibious revelations of
1990. The laws and programs discussed in this Article stand ready
to address the causes of the frogs' peril and anticipate future en-
vironmental harms before they become irreparable. EPA needs
only to act more creatively and assertively to implement its au-
thorities to protect biological diversity.
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